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When we were developing a tank unit for one of 
our electronic fuel measurement systems, we needed 
rubber of especially high quality to use in spacing 
electrodes. 

Upon investigation, we found no such material 
existed on the market. 

So we called on the Honeywell Plastics Division 
to develop a synthetic rubber that would meet our 
requirements. They did, and for a time even pro- 
duced it. Th.it's why we dubbed the lab pictured 
here our “rubber plantation.’’ 

Today we obtain this rubber from an outside 
supplier — who uses the process and formula de- 
veloped by the Honeywell Plastics Laboratory. 

There have been many other occasions when 
the Aeronautical Division has received invaluable 
help from the diversified Honeywell organization 
— help with problems that seemingly were far re- 
moved from the aeronautical field. 

We’ll be asking for, and getting, this kind 
of help again and again in the years to come — 
because it’s one of the best ways to make sure you 
keep on building automatic controls of the very 
highest quality for the aviation industry. 


Vp MINNEAPOLIS 

Honeywell 





is the reason 


The new Engineering Research 
Laboratories at Hydro- Aire 
•re considered the finest and most 
complete company-operated in 
their field. This division is equipped 

anjf manned to fabric^^prototype 

P 

parts from preliminary design, 
evaluate their performance under 
conditions simulating||[c^al 
operation and to q^i fy t^j ^^ 
according to customer and military 
jiflgt*°°S~ali^^fehout 
IrferenceS getval production. 

[Yes, Research is an important 
leason why every fighter, every 
lomber, every transport is 
Hydro-Aire equipped. 
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HYDRAULIC, PNEUMATIC AND ELECTRO-MECHANICAL AIRCRAFT ACCESSORY EQUIPMENT 



New B. F. Goodrich cell weighs 
38% less, carries more fuel 


N > SOONER is one model of the 
Thiinderjcc in production than 
designers start again on their perpetual 
job: shave every possible ounce of 
weight— make room for more arma- 
ments. Save every possible cubic inch 
inside for fuel— make way for longer 
flight range. 

Republic engineers figured they 
could carry more fuel if they could use 
all the space in the wings . . . including 
odd-shaped corners and crevices. But 
this would add weight, and it looked 
as though the tricky shapes couldn't be 
built anyway. 


They brouglit this dual problem to 
B. F- Goodrich. Here, engineers tackled 
the assignment tliree ways. A thinner 
wail was developed that would still 
seal as well under gunfire. A way was 
found for building shapes chat would 
fill out the odd corners, carry more 
fuel. And finally, a lighter fitting was 
worked out that saved still more weight. 

It all added up to more gallons of 
fuel and 38C? less weight than cells 
in the early Thunderjets. The new 
B. F. Goodrich cells have been proved on 
the famous F-S'fG, will soon be seeing 
duty on the new F-84F and RF-84F. 


The development of the lighter 
weight fuel cells is another example 
of BFG leadership in rubber research 
and engineering on the problems of 
aviation. Ocher B. F. Goodrich products 
for aviation include tires, wheels and 
brakes; heated rubber, De-Icers; Avtrim; 
Plastilock adhesives; Pressure-Sealing 
Zippers; inflatable seals; Rivnuts; acces- 
sories. The B. P. Gaodricb Company, 
Aeronautical Division, Akron, Ohio. 

B.E Goodrich 

FIRST IN RUBBER 


AIRCRAFT 

CONTROLS 

tops for every 
requirement 



Aviation Week 


# 


November 17, 19S2 


Headline News 


Bombers Raze Norih Korea. . . . 
CAB Setup to Remain Imarl... 

Aeronautical Engines 

Now Kronliora of Aero Engiiieei 
Simple Gage Shows Plane Sires: 


Production 

10 Advances in Heavy Korge-Presa Art. 

II Equipment 

H &124 Passing Korea Combat Teat. 

IS Financial 

Avionics Maker HiU Profit Peak. 

i„g Northrop# Gross Up. Net Down., 

nS " 21 Air Transport 

New Prop Reversal Safegoards. . . . 

Cerojan Airline Seeks U. S. Planes 

32 Editorial 

:»er. . 45 The Complexity Problem lU 

Deportments 


Filler Ceni 
New 


ion Produr 


Ruben B. Huia 


David A. ! 
Irving Sion 
G. L. Chris 


•t 42ml Sl, New York 36. N. Y. Phone Longacre 4-3000, or 
. Press Bldg.. Washinglon 4, I). C.. Plione National 3414. 

AllatilH 3. 1321 Rhodes-Haverly Bldg.; Chicago 11, S20 N. 
:! 15. Hanna Bldg.; Detroit 26. PcnoliEcoi Bldg.; Los Angeles 
Hill Krunrisro4.68 Post Si.; Houston 25, 1303 Prudential Bldg. 

London, Poris. Frai'ikrurl, Tokyo, Manila, Rio de Janeiro. 


musHun 

„ Conerni Manager; 1. C. Johnson. Businru Afanoger; Catherine 
and Marketing: Sales Representatives: J. C. Anthony, New York; 
'ereland; L. J. Biel. Chiengo; T. R. Donnell. 5t. Lours; E. P. Blan. 
i; James C.a8h. Doilos; R. C. Maultsby, dr/rmlo; R. F. ' ' ' ' 

■ IT . W « ” r., , 


-r. aXi 


November 17. 1952 


AVIATION WEEK, 



New G-E Afterburner Fuel Pump Saves Pounds, 
Eliminates System Complexity 

3-in-1 Pump Is Light, Compact, Permits Climb Rates of Thousands of Feet Per Minute 


To give you maximum efficiency in the smallest pos- 
sible space, the boost pump, high pressure pump, and 
vapor separator are ail combined in G.E.'s new reheat 
(afterburner) fuel pump. Because it is mounted in the 
fuel tank, the pump replaces boost pumps and their 
associated piping. This not only saves weight, but 
eliminates system complexity. 

A built-in vapor separator permits climb rates of 
thousands of feet per minute. The pump is capable of 
delivering 86 gallons of vapor-free fuel every minute 
at a pressure of 5S0 psi. 

Although operated on bleed-air, the turbo-pump can 
be turned off while the engine is operating. This eiimi. 
nates recirculation and its accompanying energy loss. 


GENERAL 



ELECTRIC 


This pump can also be adapted for pumping various 
types of liquids to meet other pumping requirements. 
For information on G-E turbo-pumps contact your 
nearest General Electric Aviation Specialist or fill out 
the coupon and send to Section 210-65, General Elec- 
tric Company, Schenectady 5, N. Y. 

I General Electric Company 
I Section A2I0-65 
[ Schenectady 5, N. Y, 

I Please send me your bulletin GEA-5871, Aircraft Tur- 
I bine-driven Fuel Pumps 
I For; 

I Reference Purposes 

I Immediate Project 


Position . . 

Compony 

City . Zone 


State. 




RAM AIR VALVE 


AVIATION CALENDAR 


ON REPUBLICS F-84 

Airborne actuated 



An R-430 type ROTORETTE* Electric Rotary 
Actuator operates tlie valve which controls ram air 
to the cockpit of Republic's F-84. 

This Airborne actuator features adjustable positive 
stops, load sensitive limit switches, radio noise 
filter, and weight of less than 1.5 pounds. 

Perhaps you have a similar application. Our liter- 
ature in the I.A.S. Aeronautical Engineering Catalog 
gives complete information on ROTORETTE and 
other Airborne electromechanical actuators for 
the aircraft industry. 


Nuv. lT-18-Firet icgulat nwtin| Opera- 
tions llcscarch Society of America, Na- 
tional Bureau of Standards. Washington, 
D. C. 

Nov. 17-20-National .\vlation Trade Assn, 
annual consentirsn. llolH-ivood.ftoosevelt 
Hotel, Los Angeles. 

Nov. 19.21-l-'onrth Annual Safety Seminar 
sponsored by Flight Safetv Foundation. 
Hamilton, Bcrmu^. 

Nov. 24.25— Joint Iirdiestry Conference un 

ctaV\iotors Corp. llollingshrad 

Carp. host. Walt Whitman Hotel, Cam 
den. I. 

Nov. 50-Dec. 5-,\mnial meeting of ASMF. 
Hotels Slatk-r and McAlpm. Ness Vorlc. 
N Y. 

Dec, 1-l'omth animal Air Cargo I>sv. 

( \S\1K). Hotel Staller, Nesv York, N. Y. 
Dec. 2-Syraposimn on light metal heavy 
forgings and extnssions for aircraft. S.AE. 
ASMK. IAS and \IMF., Hotel Slatler. 



Dec. 3-5— .^mcrica^ Rocket Soeiets, Hotel 
McAlpin. Ness- York, N. Y. 

Dec. 3.5-Sodcty for f-Npernncntal Slrcs.s 
,\nalvsis. annual meetinE, Hotel Mc.Mpin. 
New York. 


Dee. 4-6— Sixth animal .^ri?r 
Cunfttenee, Douglas. ,\rir. 
Dec, 17— .\nimal 5\'right Bro'. 


Jan. 12-16- .\innia] meeting and engineering 
dixplas of Socicls' of .^ntnmolivc Engi- 
neers,' Sheraton-Cadillac Hotel. Detroit. 

Jan, 14-16-AIKE-IRF.-NBS conference on 
High I•■a•qncncs• Mtasnrcnients. Staticr 
Hotel, Washington. D. C. 

Jan. 19-23— Plant Maintenance Confeicnee, 
Public Auditorium. Cleveland, O. 

Jan. 19-23— Winter general meeting of the 


neers. Hotel Staticr, Ness York. N. Y. 
Mar. 25-27-\afional Production Forum of 
the S.M-;. Hotel .Staticr. Cleveland, O. 
Apt. 4-12-Se-eond animal International Mo- 


Ness 


It Spoil 


Grand Central Palace, 


Apt. 20-23- kcronautic Production Fotimi. 
National \eronaiitic -Meeting and Aircraft 
Engineering Displav (S.\Ki. Hotel Gov- 
emot Clinton and' Hotel Staticr, New 
York, N. Y. 


ACCESSORIES CORPORATION 

1414 Chestnut Avenue, Hillside 5, New Jersey 
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NEWS DIGEST 


Domestic 

Preliminary work toward dcsclupiiR-iit 
of the world's 6rst atoniic-powercd air- 
craft will start soon, according to the 
Atomic Energy Commission's Idaho 
operations office. Notice was given con- 
tractors that tentatise plans were to be 
available about Nov. 15 for construction 
of an assembly and maintenance area 
and an administration area for proto- 
type aircraft reactor mund testing fa- 
cilities at the National Reactor Testing 
Station near Arco, Ida. Detailed plans 
and specifications will be issued Dec. 
13; bids will be opened Jan, 5. Con- 
solidated Vuitce has contracted to de- 
velop an airframe suitable for an atomic 
powerplant, and General Electric is de- 
veloping the engine. 

Recent Belt helicopter long-distance 
nonstop flight from I't. Worth, Tex., to 
Niagara Fails, N- Y.. has been accepted 
as an official world's record by the ti'ed- 
cration Aeronautique Internationale. 
Corrected distance has been set ofliciallv 
at 1.217.137 mi- Test Pilot Elton /. 
Smith made the flight in a Bcli 47D-1 
in 12 hr. 57 min. on Sept. 17. 

United Air Lines strike of 290 fliglit 
engineers was called off after a fact- 
finding board had i)ctn set itp by 
President Truman. The strike was 
called to force UAL to close tlic pay 
gap between flight engineers and fliglit 
captains on DC-6 and Stratoerniser 
flights. 

Mercer Counts .Airport, Trenton, 
N. J., has been activated for commercial 
aviation. Built for Navy in World War 
II, it has four 4,000-ft. pas'cd runways, 
a land area of 500 acres. Instillation of 
runway lights will be completed in a 
fe«- months- 

Robert L. Tumor has been appointed 
.Acting Administrator of the Defense Air 
Transportation Administration, the post 
recently vacated bs Ray A\', Ireland, 
n'ce president of linited Airlines. 

A Convair-Linct 340, first of six or- 
dered bv Hasvaiian Airlines for service 
on the carrier's 402-mi. island system, 
li.is been delivered to the carrier. 

Helicopter passenger services are ex- 
pected to be in operation some time 
in 1933 in Los Angeles, New York and 
possibly Cliicago, I,. Welch Pogue, 
former Chairman of the Civil Aero- 
nautics Board, predicts. Helicopter 
mail service is now operating in 92 
American communities- 



Corpoiution-owiicd aircraft noxv total 
about 9,500 planes, some 1 ,700 of tiiem 
nnilti-engine. Prisatc corporations now 
own more mnld-cnginc planes tlian all 
domestic airlines combined, according 
to Planes, Aircraft Industries -Assn. 

publication. 

Financial 

Trans World Airlines |)laiis to raise 
extra operating capital by selling 381,- 
916 shares of common stock, pat $5, 
to stockholders at tlic rate of onc- 
.sc\cntli of a sliarc for oacli sliarc licld. 
Hughes Tool Co., wiiirli holds 75% of 
tlic carrier's common, iias agreed to buy 
enough of the new stock to insure TWA 
raising at least S5 million. 

Bell Aircraft Corp. reports net in- 
tome of $1,608,354 on gross sales and 
otlier revenues of $86,422,420 for tlif 
nine months ended Sept. 30. Unfilled 
orders, as of that date, amounted to 
$477 million. 

Glenn L. Martin Co. shows net in- 
come of $2,216,485 for the quarter 
ended Sept. 30. with a net of $2,756,764 
for tlie three quarters ending same date. 
Sales for the first nine months of 1952 
amounted to $101,680,468. 

Flyiiig Tiger Line liad a gross revenue 
of $6,197,580 for the quarter ending 
Sept. 30. 

Sundstrand Machine Tool Co. had 
net earnings of $1,466,574 after taxes 
for the nine months ending Sept. 30. 
Earnings in tlic three months ended 


Mime date aimimited to $426,391. Back- 
log of unfilled orders amounted to 
$28,400,000. 

Jack &• Hciiit/-, Inc., reports net in- 
come after taxes of $249,000 for tlic 
third quarter ending Sept- 30. Net in- 
eome for tlie first three quarters of 
1952 amounted to S769,406. Backlog 
of iinfiiied orders Sept. 30 was $52 niil- 
lion. 

Lhiifed -Aircraft Coip. earned a net 
income after taxes of $3,977,271 for 
tlic quarter ended Sept, 30. Net profit 
for tlic nine months ended same date 
anioimtcd to $12,577,590. Unfilled 
orders and goi’crnnicnt Letters of In- 
tent ainoimtcd to about 5I,39'.000.- 
000 on Sept, 30. 

Internafional 

Tlie Doniinicaii Rc|mblie luis signed 
the International Civil Aviation Or- 
ganization’s new air law comciition, 
rcgnlating liabilitv for damage done by 
foreign aircraft to third parties on the 
ground- Sexenteen ntlier nations ha\c 
ratified tlic agreement. 

A group of Ttans World Airlines of- 
ficials lias departed for the Far East on 
a surx'ey flight to study possibility of 
operating an air route between Bombay 
and Toki'O. Plimned stops arc Dellii. 
Calcutta, Coionilio, Bangkok, Hong 
Kong. Okinawa and Formosa. The 
flight is being made in a Constella- 
tion, Warren I«c Pierson, chairman of 
the board of TW.A, is licading tiie 
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WHO'S WHERE 


In the Front Office 

WiULam W, Wood, chief engineer for 
Link Aviation, Inc,, Binghamton, N, Y., 
has been named vice president-engineering 
by the finn. Wood joined Link in lb41 as 
a field engineer. 

|ohn F. Davidson has been designated a 
vice president of California Eastern Airways, 
Inc. He joined CEA last January and at 
one time was director of opcralioiis for Air 
Transport Assn. 

E. R. Marb'n has been named director of 
technical assistance of the International 
Civil Aviation Assn. His previous post was 
as external relations office: for ICAO. 

Changes 

Louts G. Raiche has been appointed 
works manager of American Car & Found- 
ry's St. Claries. Mo. plant where he is 
responsible for B-47 fuselage sections. 

Robert A. Earley has been promoted to 
superintendent of Hamilton Standard divi- 
sion experimental shop, Windsor Locks, 
Conn. Other promotions: Uwrence P. 
Nielson, assistant superintendent, experi. 
mental manufacture, and George W. Rice, 
materials and methods. 

George Peterson. Jr„ has been appointed 
director of aircraft sales for Camden Forge 
Co., Camden, N. J. 

James M. Wallace has been named man- 
ager of the newly formed industrial relations 
department of Westinghouse Electric 
Corp.'s .Aviation Gas Turbine division, 
Philadelphia, Pa, 

Anthony J. Kreiner lias been appointed 
manager, Manu&cturing division. Pacific 
Airmotive Corp., Burbank, Calif. 

G. C. (Gabel Oanch has joined Rvan 
Aeronautical Co..^ San Diego, as executive 

Dcyaniiond has returned to the comply to 
fill the reactivated post of chief of structures 
and will also be chief of aerodvnamics. 

Thomas B. Monie has been named general 
sales manager for C. M. Giannini Co.. Pasa- 
dena, Calif. 

Losvel! J. White has been designated 
Northwest Airlines' director of reservations 
and city ticket offices, succeeding Robert P. 
Brinkley, resigned. 

Franklin D. Walker, formerly managing 
editor of Flying inagaainc, has joined Lowes 
Associato, Y.. public relations firm. 

Conglillii, whose names do not appear on 
AviArio.v Wkkk's masthead this week, are 
engaged in ,i special project of the McGraw- 
Hill Publishing Co., which will be an- 
nounced shortly. 

Honors and Elections 

Betty Gillies, San Diego, has been elected 
cliairw Oman of the board of the Ninety- 
Nine-sponsored all women annual transcon- 
tinental air race. The air race board has 
been reorganized following the resignation 
of the former chairwoman. Mardo Crane. 
Kay Brick is new vice president. 


INDUSTRY OBSERVER 

► Don't be surprised if Howard Hughes sells Hic Hughes Aircraft Co. at 
Culver City soon und withdraws from the aviation and electronics manu- 
facturing field. Air Force is now quietly screening prospective purchasers 
to determine if they have the technical, financial and management re- 
sources to carry out Hughes' heavy commitments to USAF on airborne 
tadar, guided missiles and jet helicopters. Internal management troubles 
is one reason for the impending sale. 

► Watch for the Glenn L. Martin Co. to get back into the USAF picture 
witli a design for a supersonic jet bomber aimed at low level attack work. 

► Convair shortly will fliglit test its F2Y, supersonic water-based fighter, 
with hydrofoils— a retractable water ski developed for aircraft water land- 
ings as a result of joint research by NACA. Navy, Convair. Edo and All- 
American Airways- 

► Navy's Bureau of Aeronautics doesn't anticipate the current bottleneck 
in production on the Wright J65 (Sapphire) turbojet will affect its recent 
order for the engine, Order was for relatively small quantities for a new 
fighter— the North American FJ-3. Present airframe schedules indicate 
the engines won’t be requited for at least another year. If Wriglit makes 
good on the initial Navy delivery schedules the J65 may be used in addi- 
tional Navy fighter types, 

► USAF and Navy finally have resolved their arguments over the size of 
future turboprop development with a decision to put engine builders to 
work developing turboprops in the 15,000-hp. class. Largest current de- 
velopment projects ate the P&-WA TS2, aimed at about 8,500 hp.. and 
the V'right T49, a turboprop variation of tlie basic Sapphire design. 

► Avro 698 delta bomber has been named the Vulcan. It is powered by 
four advanced versions of the Rolls-Royce Avon and is capable of very 
high subsonic speeds. 

► Airwork Ltd., one of the largest British nonskeds, has applied to the 
British Ait Transport Advisory Council for a 10-yeat permit to operate 
trans-Atlantic freight service tietween England anS Montreal-New York. 
Initial service would use York and Tudor airfreighters and begin in June 
1953. Airwork expects to haul about a thousand tons of freight annually 
in each direction with a semi-weekly service to both American terminals- 

► Naval Air Materiel Center at Philadelphia has developed a device for 
accurately and swiftly measuring the sinking speed of aircraft. An elec- 
tronic impulse is transmitted from a radar altinicter in the aircraft and 
recorded by a Polaroid-type camera on the ground. Results ate available 
as soon as the aircraft completes its landing. 

► Pratt Sr 'Whitney Aircraft’s kitest version of the J48 centrifugal-flow 
turbojet with afterburner is now delivering more than 10,000 lb. tlirust. 
It will be used in the Lockheed F-94C Starfire all-weather intcrccptor. 
J4S’s original thrust was 6,250 lb. without afterburner. 

► British are extremely anxious to expand their production plans for the 
Glostcr Javelin, delta-winged all-weallicr fighter, American tcclinical 
advisers to the MSA off-shore procurement prt^ain feel the Javelin meets 
NATO night fighter requirements better than any now scheduled for 
|)rocurement. Big snag blocking inclusion of the Javelin in the current 
off-slioreproairenient prt^ram is the 1955 delivery deadline set for NATO 
requirements. 

► U. S. has tcntativelv agreed to buv 340 Supermarine Swift jet fighters 
under the off-shore procurement program, contingent on delivery by June 
1955. As part of the contract, the British were required to up their Swift 
commitments by 140 planes, which has been done. The U. S. contract 
eventually may cover only 200 of the fighters, considering delivery dead- 
line and funJ limitations. Observers are saying RAF pilots will fly all 
the Swifts ordered under NATO aegis. 
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JVeir ISnmes, but Few Policy Changes 

Outlook for Aviation Under Republicans 
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BRIDGES LODGE \\(>LVKRTON 


• GOP expected to accept 
fiscal defense budget. 

• But there may be major 
cuts in CAA spending. 

By Kallicnnc- Jolin.m 

Militdr\' a\iiitioii and coiniiicrcial 
aviation, grown from infancy to matu- 
rity under 20 years of Democratic ad- 
ministration. now face for tlic first time 
the scrutiny and impact of a Repub- 
lican President and Congress. 

This is the outlook; 

• .Mtliongli there svill be a wliolcsale 
change of faces in key posts, there svill 
be no drastic cliange or redirection in 
policies affecting commercial or military 
aviation as a result of the election. Tlic 
reason; Splits on asiation issues do not 
follow party lines. Republicans and 
Democrats have divided on such mat- 
ters as money for land-hascd and carrier 
air poivcr, foreign military aid. intcni.i- 
tional air polics', and nonsked airline 
com]x'tition. 

• Most major asiation developments on 
the liorizon will be more a result of 
domestic and international trends than 
tlie election. 

• slash in Cis'il Acron.iutics .Adminis- 
tration programs doe.s appear certain. 
The .SOth Republican-controlled Con- 
gress slashed CA.\’s money for the 1948 
fiscal year by S70 million to 5119 mil- 
lion, and. the folloss ing year lopped off 
S55 million leaving the agency a 5100- 
million budget. Tlrcsc were years when 
the defense tcquitcnicnt was running 
imdcr 515 billion aiimuillv and there 
was not the pressure to cconoinixc on 
civilian programs that there is at the 

• Republicans, tliougli. arc expected to 
move cautiously on economizing on de- 
fense, which could have international 
repercussions. More likely, expenditures 
will be held down. This woidcl mean a 
slowiip in deliveries of planes, rather 
than in orders. 

Defense 

► How Much for Defeuse?— Tlic Eisen- 
hower .Administration is expected to go 
along with the 1954 fiscal year budget 
that has been drawn up under the direc- 
tion of Secrctarv of Defense Robert 


Lovett, a Republican. It will run low 
compared with recent-year budgets. The 
total agreed upon by Lovett and the 
Bureau of the Budget is understood to 
be around S59 or 540 billion, with the 
largest slice. 51” biiliim, for the .Air 

"f^st year President Truman ent 
behm the Defenve Department-Budget 
Bureau figure. 

In the caniiiaigii heat, comiueivc to 
exaggerated pledges, Eisenhower prom- 
ised deep cuts in defense. But he stipu- 
lated that thev must be made vvitlumt 
loss of “defensive strength." Ilis pre- 
mise. laid out in a Baltimore spcecli, is 
tliat tlie cuts can be accomplished 
through greater unification of the anned 
.scniccs. elimination of duplication in 
weapons development and use, and mote 
careful weapons selection. But this takes 

It can't be reflected in the 1954 
fiscal budget. 

The 1954 fiscal year defense budget 
will be sliaqslv reduced. But tills is be- 
cause the mobilization program has 
piissed its scheduled peak on appropria- 


tions. It won't be because of slashing by 
the Kisenhovver .Adniinistr.itioii. Tliis 
IS the view of most observers. 

Defeated Sen. Henry Cabot Lodge, 
top prospect for ScerctaTy of Defense in 
the new regime, is a strung defense advo- 
cate. He not only spearheaded the drive 
for an .Air hotce buiUlnp to 145 wings, 
but also prodded the Administration to 
r.iisc Ground horce goals. His appoint- 
ment as liaison man to work with the 
Tnunan .Adinini.strafion on the defense 
budget increases the prospect he will be 
given the secretaryship. He will be the 
one Kisenliowcr man familiar with the 
militarv program. Lodge resigned from 
the Senate to serve as an Army officer in 
tlie African and European Tlieaters dur- 
ing the war. Undoubtedly tlicre will be 
a drive by congressional Republicans, 
such as Rep, Taber and Sen. Ferguson, 
tn cut back wliate'cr elcfcnsc budget is 
submitted. 

► Cut in Military Expenditures?— Far 
stronger than the drive to cut appro 
priations will be the drive to curtail 
defense spending. It is actual expendi- 
liircs rather than ajjpropriatinns that 
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iimnediatch prninute inflation, and ex- 
penditures that determine the deficit 
or surplus of the Federal Budget and 
tlie feasibility of fi.ix reductions. This 
year tire Democratic House overwhelm, 
ingh v oted a ceiling on defense expen- 
ditures but it WHS lifted bv tlie Senate. 
Rep. Krcdcrie Condert. outgoing Air 
Secretary Thomas Finlettei's fonner law 
p.irtncr. vvlro sponsored the House 
mn'o, will be back next vear. 

► More Unification? -Eisenhower will 
definitely recommend drastic steps .to 
unify the services by concentrating au- 
thoritv and rcspnn.sibilitv with the 
Secretary of Defense and aitting back 
service authority. He vv-as consultant to 
the Hoover Commission which recom- 
mended steps in this direction. But 
former Defense Secretary Louis John- 
son's unpopularity and the services’ 
influence with Congress were reasons 
thev were only partially enacted. 

Eisenhower, according to some spec- 
ulation, mav go so far as to propose 
elimination of tlve sqrar.ate service sec- 
retaries and instead propose tiers of 
secretaries, all in the office of the top 
Secrctarv of Defen.se, along functional 
lines— such as rcscarcli and develop- 
ment. procurement, production, man- 

Tlic Hoover Commission’s plan to 
promote unification by making the serv- 
ice secretaries responsible to the Secrc- 
tarv of Defense, and cutting them off 
from direct appeal to the AAHiite House 
has not accomplished its objective. 
Tlic service secretaries seem invariably 
to become "advocates” of their service. 

Tlve ball started tolling tin's year 
toward more unification. Secrctarv 
Lovett, under congressional direction, 
gave the chairman of the Munitions 
Board iinqiialificd aiithoritv over the 
services on all suppiv , ptocurcincnt. and 
production matters. 

► New Military Policy?— International- 
ists arc somewhat apprehensive over 
Eisenhower’s reference in the closing 
days of the campaign to “a mobile force 
to provide air and sea support wher- 
ever and whenever needed." It sounded 
like Sen. Taft’s isolationist position that 
the U. S. should whittle down the 
Army and rely almost wholly on Naval 
and strategic air strength. 

But weighed against Eisenhower’s 
record and other statements, it appears 
certain his administration will continue 
the military policy aimed at "holding 
the land" of friendly nations in fringe 

Tills means strong emphasis on tacti- 
cal air power and ait transport- 

Nava! carrier aviation mav be a cas- 
ualty of Eisenhower's weapons evalua- 
tion and selection program. He is a 
strong advocate of land-based air. 

► New Foreign Aid Agency?- The mili- 
tary aid program, now largely concen- 
trated on Europe, will become global 
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and it seems likely a new agency will 
be established to direct it, possibly- 
headed by former Economic Coopera- 
tion Administrator Paul Hoffman, who 
supported Eisenhower's campaign. The 
trend will be toward increased off- 
shore procurement in order to get 
foreign nations on their feet, economic- 
ally, and reduce the need for continued 
U. S. financial support. 

Air Transport 

► New Transportation Policy?-A new 
transportation policy is likely to de- 
velop. Two of its main features; 

• Take Civil .Aeronautics Board out of 
the “promotional" class and put it 
squaielv in the “regulatory" class. 

• Make eacli form of transportation 
stand on its own feet, without direct 
government subsidy, and paying for 
airways and other government-financed 
facilities through a system of user 
charges. Elimination of airline support, 
though, would be timed so as not to 
disrupt the industry. 

Agricultural, business, financial, and 
transportation interests ace supporting 
this ^licy. Scheduled airlines are going 
along with it. The policy would have 
been pushed next year, rc^rdless of the 
election. Tlic Republican .Administra- 
tion will ptobablv push such a program 
iiiucli harder than a Democratic Admin- 
istratiun miglit have. 

► Undeisecretary for T ransportaticHi— Al- 
thoiigli tlie position of Undersecretary 
of Commerce for Transportation to co- 
ordinate file activities of the regulatory 
transportation agencies was established 
as a result of a Hoover Commission 
recommendation, the post probably will 
have no more importance in the Repub- 
lican Administration than it has now. 

This is mainly an issue of Congress 
versus the Executive Branch, rather 
than a political issue. Congress is an- 
tagonistic to a political appointee "but- 
ting in” on jiirisdicrion of quasi-judicial 
agencies, derived from legislation. 

► CAB; Up foe Investigation— First 
order of business of House Interstate 
and Foreign Commerce Committee 
under its new- chairman. Rep. Wolver- 
ton, will bo a “sweeping investigation” 
of all rcgulatotv agencies, including 
CAB. W^olvettoii wants' to know how 
the agencies have used the authority 
conferred by Congress. His comment; 
“Some agencies have become alphabeti- 
cal autocrats. Too great a chasm has 
been permitted to develop between the 
Congress-created agencies and Congress 
itsclL” Commercial aviation representa- 
tives will be invited to testify. 

Leaders 

► The Key Men?— Here are some pros- 
pects; 

• Vice President-elect Richard Nixon. 


A Nai al Aviation staff officer during the 
war, Nixon has voted against cuts in 
Air Force funds- He opposed tlie sched- 
uled airline position down-thc-line on 
airmail subsidy separation legislation, 
\ oting to open the subsidy field to cer- 
tificated irregular carriers, against long- 
term subsidy contracts, and against a 
lenient formula for determining mail 
pav for international carriers. 

• House Speaker-to-be, Rep. Joseph 
Martin, lliough a great economizer. 
Martin is strong for strategic air, and. 
in the years before Korea and the mobi- 
lizaition program worked closely with 
House -Umed Services Committee's 
Chairman Carl Vinson in building up 
support for USAF funds. He is re- 
membered in asiation circles for his 
push a decade ago to have a standing 
committee on aviation established in 
tlie House. The airline industry, except 
Pan -American World Airways, opposed 
the move and it flopped. 

• Sen. William Knowland, a rising star 
of the Republican Party and the leading 
prospect for majority leader of the Sen- 
ate. He has supported a strong defense 
program generallv, and led the Senate 
fight against the Truman Administra- 
tion's economizing on funds for a 70- 
gtoup USAF. Knowland has bucked 
the scheduled airline industry on air- 
mail separation legislation. 

• Sen. Leverett Saltonstall, in line for 
chairmanship of the Senate Armed 
Services Committee. As a member of 
the group, he lias generally followed 
Defense Department recommendations, 
unquestioningly, and, as a member of 
the -Appropriations Committee, lie has 
favored trimming money for USAF and 
Nasal Air, as well as other defense 
items, but conservatively. Saltonstall is 
mentioned for the Senate leadership, a 
full-time job which would probably 
mean the Armed Services Cfiairman- 
ship would go to unpredictable Sen. 
Wayne Morse, who bolted the party in 
the election. Senate Republicans will 
&ilk at such a dcveltmnicnt. Morse sup- 
ported funds for a 70-group USAF pro- 
gram back when few senators did. But 
tins year, he pushed for drastic cuts in 
USAF operational funds, with support 
from only a handful of colleagues. 

• Rep. Eiewey Short, chairman-to-be of 
the House .Armed Services Committee. 
Like this scar’s chairman. Rep. Carl 
Vinson, and virtually the total member- 
sliip of the committee, Short over the 
scars has supported a strong defense 
program. Although generally considered 
a “Navy man," he went along svith 
A'inson’s drive against cutting back the 
70-wing USAF program. 

• Sen. Homer Ferguson, one of the Sen- 
ate’s most ardent economizers, he's in 
line for chairmanship of the Armed 
Services Appropriations Subcommittee, 
which handles funds for the military. 
Tlie post might be claimed by Sen. 



Styles Bridges, wlio outranks him. but 
It’s likely Bridges svill choose to head 
the subcommittee handling State De- 
partment funds instead- 'Ihis year 
I'etgiison pushed for substantial cuts 
in .\ir Force procurement and research 
.ippropriations, but he didn't go along 
'vith some of the reckless slashing pro- 
posed bs Morse. Ferguson headed the 
subcommittee which conducted the 
Huglics-Brcwster investigation in 1947. 
and as an cmtconic of it developed evi- 
dence tliat later sent Bennett Mevets. 
the former USAF officer in charge of 
Wriglit-l’atterson .M' B during the war. 
to prison. 

• Rep. John Taber, known as Congress' 
leading pcnny-pincher. is likely to nead 
the Subcommittee on Armed Services, 
as well as the full House Appropriations 
Committee. Tliis year, when the sub- 
committee was split in three to speed 
up action on the defense budget, Taber 
was ranking Republican on the groni) 
liandline USAF funds. 

• Sen. Charles Tobey, in line for chair- 
mansliip of Senate Interstate and For- 
eign Commerce Committee, has t>een 
sympathetic to the nonskeds in their 
fight with tlie seliednlcd indnstrv. 
Ranking Republican on tlic Small 
Business Committee, Tobey may also 
fake on the chairmanship of this group 
wliich has spearheaded the iionsked 
case on Capitol Hill. Tobey has not 
actively participated in aviation. The 
one exception: opposition to a mo- 
nopoly for international air service, ad- 
vocated bv PAA. 

• Rep. Charles 'Wolverton, due to take 
over the chairmanship of House Inter- 
state and Foreign Commerce Commit- 
tee. has generally supported railroad 
positions. Tiiis year he led tlic minor- 
its' group which objected to airmail 
subside separation legislation voted by 
the committee as being too lenient to 
the scheduled airlines. He wanted the 
siibsidv field opened to the irregular 
certificated carriers. 

► Three Senate Newcomers— Tlicse men 
have aviation backEroimds; 

• Sen. -elect Stuart Svmington. ,\s first 
Secretary for .Air, following enactment 
of the 1947 Unification .Act. Svmington 
launched US.AI' on its was- to the 
dominance it now holds nser .Arm'' 
and Navv in the defense stnicture. .A 
target in the B-lfi inscstisation three 
scars ago. he was given n clean bill bv 
House .Armed Serviros Committee. 
Svmington was charged with favoritism 
to Emerson Electric Co., of which he 
was previouslv president, and Consoli- 
d:itcd Vultce Aircraft Corp. The alle- 
gation was that Convair's chairman 
Floyd Odium was to organise a giant 
aircraft combine and let Ssanington 

• Sen.-elect Barrs' Goldw'tcr svlio de- 
feated Senate maiorits- leader Ernest 
McFarland. Commissioned in the Armv 



lanies H, Doolittle, vice piesideiil of Shell 
Oil Co., has been named recipient of the 
Wright Brothcis Meuiotial 1'tophr for I9S2 
by the National Aeronautics Assn, for his 
nuniCTOus contributions to civil aviation. He 
will receive the fropbv at a formal presen- 
tation Dec. 17 during the annual Wright 
Memorial Dinner of the .Aero Chib of 
Washington, D. C. 

in 19J0, Goldwatcr served as a pilot 
in India from 1941 to 1945. He is now 
a lieutenant colonel in the .Arizona 
National Guard, serving as Chief of 
Staff for Air. 

• Sen.-elect Johu Kennedy who has 
battled for rigid airmail subsidy separa- 
tion legislation, may get a spot on 
Senate Interstate and Foreign Com- 
merce Committee, which will handle 
tlie matter. 'Ilicre are two Democratic 


New Faces 

In addition to Lodge, Eisenhower 
political supporters who may be the 
new faces at the Pentagon, nnming 
the defense program, include: 

• Robert Heller, wealthy Cleveland 
management engineer. lie headed the 
commission whicli worked out the 1947 
reorganization of Congress, later ad- 
vised the Hoover Commission on re- 
orgiinization of the Executive Branch, 
and would be a logical appointee to 
reorganize the Pentagon- 

• David Ingalls, a director of Pan 
.American Airways, who managed Sen. 
Robert Taft’s campaign for the presi- 
dential nomination, later campaigned 
for Eisenhower. He served as .Assi.stant 
Secretary of tire Navy for .Aeronautics 
in the Hoover Administration. 

• lames II. Doolittle, famed Air Force 
flier and retired general, now assistant 
on research and development to the 
Chief of Air Staff. He actively cam- 
jraigned for Eisenhower. 


• Pierpont Morgan Hamilton, New 
York fiiianeict, former Air Force officer 
and winner of the Congressional Medal 
of Honor in Africa during World 
War IT, 

• Owen Brewster, defeated senator 
from Maine who was chairman of the 
1948 Congressional Aviation Policy 

• Harry Cain, defeated senator from 
Washington w'ho was a member of 
Senate .Armed Services Committee, and 
served under Eisenhower in Europe as 
a colonel in an Anny airborne division. 

AF Criticized for 
B-36 Tornado Loss 

•A forthcoming Senate Preparedness 
Subcommittee report is expected to 
criticize the Air Force severely for con- 
centrating most of the country’s B-36 
strategic air ann at the Carswell AFB 
near Ft. Worth which was hit bv a 
125-mph- tornado la.st Labor Day. f)ne 
B-36 was destroyed and 106 were dam- 
aged at an estimated loss of $48 million. 

The report of the subcommittee 
iieaded by Sen. Lyndon Johnson has 
been drawn, but a final decision has not 
yet been made on releasing it to the 

Meansvhile, in a letter to Sen. Alex- 
ander Wiley, who is slated to become 
chairman of the Senate P'orcign Rela- 
tions Committee next year, Maj. Gen. 
William McKcc explained that the tor- 
nado was a “calculated risk” and de- 
veloped “in a matter of seconds.” He 
said USAF would like to disperse its 
strategic fleet as protection against at- 
tack and sabotage, as well as tornadoes, 
but' cannot do so because of a lack of 
air base facilities. 

"For the time being,” McKee stated, 
"we must continue fi) take the calcu- 
lated risk of putting ‘many eggs in one 
basket.’ ” 

“The fact of the matter remains," 
Wiley commented, “tiiat the Air Force 
was dismally unvigilant. It displaved 
the same tsme of non-alert mentality 
which was displayed at Pearl Harbor 
on Dec. 7. 1941. 'Our poor showing at 
the Pearl Harbor attacK was due to a 
disgraceful military and Naval attitude 
of mind, a supcrconfident attitude that 
nothing could hurt us, that everything 
was being done by ‘all-wise’ chiefs, that 
no further precautions were necessary. 
In this atomic age, such an attitude is 
not only reckless, it is downright sui- 
cidal!" 

Lockheed Strike Settlefl 

Tire Lockheed wage strike, involving 
some 27,000 employ es, has been settled 
blit terms will not be announced until 
later, according to the Federal Media- 
tion and Conciliation Service. 
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Some Policy Revisions Certain 

(zOP-conlrolied ACC to restudy foreign airline grants, 
development subsidies, zoning, other problems. 


U-S. aviation policy is sure to change 
in some respects when Republicans take 
over the civil-military .Air Coordinating 
Committee. ACC decides or at least co- 
ordinates U. S. air politv on matters of 
joint concern to more than one branch 
of government, such as jet transport 
prototype development, loans and grants 
to foreign airlines, and joint .Air Force- 
airline use of airports- 

ACC membership includes one top- 
level representative each from Air Force, 
Army. Civil Aeronautics Board, Com- 
merce (senetallv CAA), Naw, Post 
Office. State department, T^teasuiy, 
Budget Bureau and National Security 
Resources Board. All are political ap- 
pointees. 

Major policie.s to be reviewed: 

• Grants to foreign airlines. The Repub- 
lican Administration can be expected 
to scrutinize future applications by for- 
eign airlines for more U. S. loans and 
grants. In the last six veats, the ACC 
has approved Export-Import Bank loans 
of S25 million to foreign airlines, or 
governments for airline use. 

In addition, the EGA and its succes- 
sor, Mutual Security Administration, 
have made grants totaling S103 million 
for European nations to buy U. S- air- 
craft, engines and parts— mostlv for air- 
lincs-in the four years from Apr. 3. 
1948, to June 30 of this vear; most of 
it ($100 million) was made under ECA 
before Dec. 31, 1951. Since then, em- 
phasis lias been on military aid. 

Most intern.itional airlines run at a 
loss and hence require subsidy from 
their governments. In the near future, 
the more the foreign airlines operate, 
the more subsidy thev mav need— judg- 
ing by CAB cslimatci for U. S. interna- 
tional operators. Manv small interna- 
tional airlines arc uneconomic to an 
extreme. Their operations eompetc n itli 
U. S. operators, thereby causing in- 
creased U-S. .subsidy needs, 

A Republican State Dep.irtnient. 
CAB. Budget Bureau, etc., meeting at 
ACC. may take a dim view of more 
grants to continue this situation. 

• Aircraft dei'clopmcnt subsidy. Should 
the government contribute direct sub- 
sidy to development of civil jet trans- 
ports in addition to the mail pav sub- 
sidies given airlines to guarantee their 
investments? 

Congress almost four veats ago 
authorized 51 2 million in a “prototype 
testing bill” for transport development. 
But when Commerce asked for monev 
in 1951 and 1952 the approoriations re- 
quests were turned down. Then CAB 
Cliairman Donall Nyrop proposed a bill 


that would guarantee to cover a large 
part of any manufacturer’s risk in devel- 
oping a civil jet transport. This came 
too late for congressional consideration 
last summer. 

These proposals clear through the 
-ACC- The Air Force and Navy have 
been lukcwann-to-cold on the idea of 
using government money to divert jet 
development facilities from urgent mili- 
tary projects at this time. ACC will be 
a focal point for further study of this 
policy problem. 

• Avionic standardization. The new 
-ACC will find civil-military cooperation 
on the previously planned “common 
system of air navigation and traffic con- 
trol” going well in its present phase, but 
lagging in tlie long-range research and 
development phase. 

Ait Force-Navy-civil cooperation was 
excellent in the lean budget years be- 
tween World War II and Korea. But 
the Korean war emphasis on immediate 
needs caused scrapping of some long- 
range joint civil-military navigation de- 
velopment programs in the works at Air 
Navigation Development Board. 

I’he Administration in a special top- 
level conference refened to it by ACC 
and ANDB cut the $6-million ANDB 
research budget in half, despite the fact 
that economy and long-range efficiency 
was one reason for evolving the “com- 
mon system” concept and coordinating 
its research through ANDB. 

Problems of joint development of re- 
quirements and specifications arc largely 
technical. Policy heads have trouble re- 
solving the seemingly obscure differ- 
ences among the technical .ind opera- 
tional men in Air Force, Navy, CAA 
and the airlines. However, when techni- 
cians continue to disagree beyond the 
time when agreement might reasonably 
be expected, the policy makers may step 

If the new Defense Department and 
its Research and Development Board re- 
new the unification drive for a common 
navigation system, as started during the 
infer-war economy period, the ACC and 
.Ait Navigation Development Board mav 
be expected to become more powerful 
in shaping inter-agenev development of 
a civil-militarv navigation svstem. 

• Joint use of airports. Tlie ACC is the 
high court for decision on wlicther the 
militan’ shall share or take over com- 
pletely the civilian airports it wants, 
thicago’s new gigantic O’Hare Field, 
built for the airlines, is now a major 
point of eontroversv. 

How a Republican ACC under Eisen- 
hower will view the balance of civil and 


military air importance at vital airports 
is a question. 

► Other Problems for ACC— There are 
also some new poliev matters coming 
up for ACC decision. 

• Federal zoning. One that will re- 
quire an ACC recommendation for con- 
gressional action is a law to clarify 
federal zoning power in the air over 
municipal airport approaches, as recom- 
mended by the President’s (Doolittle) 
.Airport Commission. ACC will help 
draft legislation covering removal of 
obstructions to navigation in city areas 
around airports— including the right of 
the federal government to condemn 
municipal land in some instances. 

The government wants exclusive right 
to control use of air space 500 ft. above 
all properri’ near airports and airways. 

"lliere is no clear<ut law on this 
jurisdictional problem vet. Court de- 
cisions on it have varied over the years. 
So iMislation is called for. 

• U.S. Position in ICAO, Tlie Air 
Coordinating Committee must approve 
any stand taken by the U-S. for agree- 
ments in the International Civil .Avia- 
tion Organization of the United 
Nations. For instance, military dis- 
agreement with civil pilots on airport 
approach lighting methods has pre- 
vented world standardization on this im- 
portant issue for years. So the rest of 
the world has gone ahead on the pilot’s 
choice— centerline lighting— without the 
U.S. 

Whether a Republican ACC will 
alter the U. S. stand on such matteis re- 

► Present ACC Members— .ACC mem- 
bers now are: Air Force, Edwin V. Hug- 
gins, assistant sccretarx' specializing in 
installations and facilities: Commerce 
Department, Thomas W. S. Davis, 
assistant secretary for domestic affairs 
and formerh Washington representa- 
tive for United Air Lines; Navy, John 
F. Flobcrg. Assistant Secrctaiy for Ait 
.ind comptroller, specializing in procure- 
ment; Post Office. John M. Reading, 
Assistant Postmaster General; Treasury, 
John S. Graham, assistant secretary with 
supervision of Coast Guard; Army. Earl 
D. Johnson, imdersccretary, favoring 
anv move to speed development of heli- 
copten; Cii’i! Aeronautics Board (va- 
cant, as of last week, but slated tempo- 
rarilv for Oswald Ryan, new CAB 
Chairman); State Demirtnient. J. Paul 
Barringer, director of Office of Transport 
and Communications, having replaced 
former Undersecretary James E. Webb. 
Barringer, a Republican, stands a good 
chance of rising at State and maintain- 
ing his seat at ACC- Nonvoting mem- 
Iiers are Budget Bureau, J. Weldon 
Jones, asst, director, and National Se- 
curity Resources Board, Alvin B. Bar- 
ber, director of transportation, produc- 
tion resources office. 
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AF Switches Tactics in Korea 

Saturation raids In B-29s. B-26s have destroyed Red 
|iiiwerjdants. sto|>ped railroa(!s and imlustiy, G-2 says. 


Comhal Reporl From Korea 


By R. P. iPcpiHTl Miirlin 
(McGraH-Ilill World .Vtom 

Tokyo-On Jmie H, 19^3, the eve 
of the second iinnivcrs.iiy of tlie Koa-.ui 
war, a fliglit of 25 B-29s made a satura- 
tion raid on Communist gun einplacc- 
nicnts, troop concentrations and sup- 
plies in an erupting sector of tlie Korean 
front. In a sense it was tlic Air Force's 
farewell gesture to a piecemeal pattern 
of close support and assaults in "Opera 
tion Strangle," a eonfined type of air 
war dictated by the United Nations 
Command’s concern svitli keeping the 
peace talks on a fairly esen kccl- 

Within a few hours the ,\it Foice was 
engaged in a business operation that it 
knows and understands: a carefully 
planned campaign to destroy tlie Com- 
munist war-making facilities, supply 
lines, storage dumps a)id. if nos'ib' -. 
undermine civilian monile in the wild 
mountain areas between the 'I'ahi River 
and the front. 

Bv the last week of Oetobei. Ilit .Mr 


1'on.X' had drop[>ed -12,000 tons of 
bombs, IS.OOO rockets and 200,000 gal- 
lons of napsihn on selected targets. 
B-29s flew l.lOO sorties; B-26s, most of 
them during night intruder raids, flesv 


Coinitut KeporlM 

Two front-line .stones in this 
issue by Mi.\ i ion Wkkk’s Far East 
correspomlciit, R. P. Martin, are 
significant to the as ration industry 
and p.irticiilarls timely in light of 
the projected sisit of I’resident-elect 
Isisenhowcr to Korea, 'Ihe accom- 
pansing stors. containing informa- 
tion just taken off tlie sc'crct list, 
details transition of US.M'' in Korea 
from confined and limitnl objec- 
tives to .s,atnratiim bombing. Shirt- 
ing on p. 62 is Martin’s description 
of how the C-12-1 is meeting com- 
bat tests in Korea. 


s.UbO, .nid the remainder were by 
fighter-bombers- .Mtbough the total 
does not include iiunieroiis F-86 and 
close-support missions, tbc assault north 
of the lines represented 8091 of the 
total air effort during the four-immtli 
period. 

► 'I’hc Results-lii capsule fonn, hero 
lire the results of the effort based on 
hitliertci top-secret intelligence summa- 
ries from nndercoser agents and refu- 
gees, bomb damage assessment photo. 
gr.iplis, and other secret reports made 
available to .\viai ion ^\'E^•K by General 
Mark Clark’s UNC headqinrtersi 

• 50Cf of all liydroclectiie gcncniting 
plants in North Korea have been de- 
stroyed. 

• Indusfrv in general is virtiialK ,it a 
stand-still. 

• North Korea's ovcclicnt railwai net- 
work is operating at less than 2i'- of 
its pre-war eapaeily . 

• A decline in cis-iliati morale and a 
ncar-dc.spcratc sliiirbage of food is plac- 
ing a liciiw strain on the Communist 
economic and niilitarv establishment. 

Tlic naids have not matcriallv redueed 
the cnemv's capabilitv to provide logisti- 
cal support for units imdcr present com- 
bat conditions, but they have prei’ented 
the Reds from aceiimulating reserves 
needed for a sustained ground offensis’c. 

► .Anssvets to Critieisin— Tlie air offcnsis’c 
was a logical dcselojnncnt in the Korean 
war. The Kittlefnint wa.s static and the 
Communists ivere using the lull during 
the peace talk.s to rebuild a forbidding 
industrial establishment south of the 
Yalu Riser. Some militarv architects be- 
lieved that renewed air prcs.surc. at a 
negligible cost of lives, might also make 
the Reds more amenable at the confer- 
ence table. 

.Mr Force was bittcriv asvare of the 
growing aiticism .irisiiig from its failure 
to shut off cnniplctclv the flow of men 
and supplies to the front. The thcorv 
that air |)Ower e.m be decisive in war 
was being qnestions'd. -At the .same time. 
Far East .Mr IMrcc headquarters realized 
tliat effectis enes-- of the campaign would 
be limited by the rigid ban on strategic 
attacks against the enemy’s primary 
sources of supple ,ind reinforccincnts. 
One general coniiueiitcd, "It’s difficult 
to put ail unbearable strain on the en- 
cinv's resources b\ hitting the products 
onh- after thci- arrive in the combat nr 

Despite this handicap, the .Air Force 
welcomed the opportunity to unleash 
its striking ]5ower- Now. General 
Clark’s G-2 rescnls what air DOwer can 
do despite the unnatural limitations. 

► Hit at Outset-Prior to the war, North 
Korea liad a faitiv efficient industrial 
olaiit inherited from the Japanese: an 
iron and steel plant that in its peak 
year had produced 1 50.000 metric tons 
of ingot steel and almost 90,000 metric 
tons of finished steel: a chemical indus- 
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Bombers Raze North Korea 


ROLLING S'1X)CK smashed by fightcr-boinbeis. 
GOLD MINI'; was 901? deshoyed by Siqicrforfs. 


tc) at liungnam that produced 300,000 
tons of fertilizer, 210,000 tons of acid, 
9,900 tons of caustic soda and 700,000 
tons of carbide; a petroleum rcGner}’ 
capable of producing annually 123,000 
metric tons of refined products. 

UN air attacks in the first three 
months of the war destroyed the largest 
proportion of this industrial plant. A 
top-lcs’el decision, however, placed the 
huge North Korea hydroelectric power 
complexes “out-of-bounds" to UN air- 
craft. These complexes, including small 
plants, had a rated capacity of 2.5 mil- 
lion kilowatts, far in excess of domestic 
requirements. Surplus power was nor- 
mally diverted to Manchuria. 

► Two Problems— Red China’s interven- 
tion in the war drastically changed the 
strategic picture. About one-third, or 
100,000 kw, of the Suiho output aione 
went to Manchuria, providing power for 
repair and maintenance of the ait facili- 
ties and MiG-15 units at Antung. 
Takushan and Tatungkou airfields, and 
for Communist war plants in Mukden. 
Dairen and Port Artnur. 

During the truce lull, the Chinese 
busilv developed numerous small manu- 
facturing and repair facilities tlirough- 
niit North Korea. Tliis industrial de- 
velopment was prompted by the search 
for a solution to two problems; 

• The Chinese army brought in its own 
supplies from Manchuria, but North 
Korean troops in the combat zone 
needed small arms and grenades, mortar 
shells and small arms .immunition. uni- 
forms, canteens. bayonets, fooriveat and 

• The second problem was the repair of 
tanks, guns, vehicles, locomotives and 
railway rolling stock in close proximity 
to the battlefield. 

Tiie Reds sohed both problems by 
building small plants throughout North 
Korea. These were located along or 
close to the transmission lines from the 
liydroeleetric plants. The majoritv of 
them were tied into the Suiho transmis- 
sion lines. But Others began mushroom- 
ing along transmission liuc.s from the 
Choshiiiko and Fiisenko svstems when 
the minor damage thev suffered during 
ihc fighting of late 1930 had been rc- 

► Reds Protest— Nfost of Nortli Korea's 
present industrial effort is small, under- 
ground and widclv dispersed. Tlic onlv 
method of attacking it was through 
direct ass.iiilt on the power complexes. 

Once the assault began, the Reds 
clamored that the ooucrplants were 
not niilitan- installations and that the 
UN «'as attacking civilian targets. Ac- 
tualls'. intelligence surveys indicate that 
only a minute qiiantitv of oower was 
diverted to rice polishing mills and the 
operation of irrigation facilities. The 
remainder fed directly into the war 
effort. 

The bombing attacks since June 24 
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destroyed about half of all hydroelectric 
generating plants and damaged an addi- 
tional 25'/o to 45%. Intelligence re- 
ports indicate tliat all power output in 
North Korea was halted after the ini- 
tial attack. Many of the manufacturing 
and repair installations were closed 
down completely. Enemy communica- 
tions were out until small geneiator 
units were brought in from Manchuria. 
Radio stations went off the ait, and 
gasoline, ketusene and carbide were 
sliippcd in from Manchuria to provide 
light in underground installations. 

► Recuperation Is Slow— Sos-iet and 
Chinese teclinieians were dispatched to 
repair the plants. In early August, aux- 
iliarv power-producing facilities were 
brought into North Korea, and trans- 
mission lines were erected to bring in 
power from southern Manchuria. Intel- 
ligence reports state that there has been 
some but not material recuperation n{ 
tlicsc facilities. 

The destruction of the Suiho com- 
plex has increased demands on the in- 
dustrial and military potentials of the 
countries supplying the Communist 
armies in Korea, .^uxiliary power equip- 
ment, vehicles, locomotives, rolling 
stock, small arms, ammunition, tanks 
and guns which temporarily can no 
longer be produced or repaired in Nortli 
Korea must be supplied from the out- 
side, by Russia or br China. 

The UN air attacks against the North 
Korea rail svstem have been contimum- 
since the first week of the war. and it 
IS difficult to measure the effects of the 
recent assault. However, every rail vard 
of importance has been destroyed or 
severely damaged. The destruction to 
repair and servicing facilities has been 
so great that at the present time the 
only repair n ork performed on transport 
equipment is in tunnels, earetullv hid- 
den from and defended against air at- 
tacks. 

► Rail Traffic Hit Hard— The most sig- 


nificant dcstruetion has been accumu- 
lated in the networks that would nor- 
mally feed directly into the front lines. 
G-i points out that rail traffic south of 
tlic 39th parallel, roughly the Pyong- 
yang-Wonsan line, has been for prac- 
tical purposes almost totally suspended. 
From the military viewpoint, the Pyong- 
yang-Kaesong line is the most iniportant 
artery in North Korea. Before the war, 
tliis line had a capacity of 10,000 tons 
every 24 hours. Now d-2 reports that it 
carries an average of about 100 tons a 
day, and then only through shuttling 
and truck transfers around the blown- 
up sections of the line. 

'['he second most important line, that 
running from Pyongvang to Wonsan, 
would be an invaluable supply line feed- 
ing into every part of the eastern front. 
Before the war. it luid a capacity of 
3,000 tons every 24 hours. Today, 
unthiiig moves on that line. 

The Communists now rely primarilv 
on trucks, pack animals and human pack 
transport in the areas witliin 50 miles of 
the front lines. The situation is some- 
what better farther north. New or re- 
paired equipment is brouglit m from 
Manclmria for use on those lines con- 
slanth' being repaired bv tlic Reds. This 
has placed a considerable burden on the 
Communist world’s economy because 
rolling stock and locomotives are items 
in short siipplv throughout the Com- 
munist Far East sphere. 

► Red Offense Hurt-C-2 frankly admits 
that about 10.000 tons can be moved 
each day into Korea from Manchuria. 
But the difficultv of transporting each 
ton southward increases with each pass- 
ing mile. The G-2 report adds: "As yet 
these raids have not been reflected in a 
reduction of the enemy’s capability to 
logistically support his combat units in 
the static situation in the forward areas, 
but thev ccrfainlv have affected bi.s 
capability of mounting a sustained all- 
out ground offensive.” 



Destruction of the powerplants had 
an immediate effect on North Korea's 
economy. Farmers, already suffering 
from lack of fertilizer, seeds and lieavy 
taxation (as much as 75% of an indi- 
vidual's production is taken away in 
taxes, dues and “voluntary doiiatious") 
tiinncl their irrigation systems knocked 
out wlicn power was unavailable for the 
pumps. The Nortli Korean army, fol- 
lowing a pattern successfully initiated 
by the Chinese Communists during the 
civil war, organized numerous quasi- 
iiiilitars farm units from over-age and 
physically unfit militaiy personnel. They 
tilled^ the land and also acted as loe.ii 

Intelligence reports indicate con- 
clusively that neat-famine conditions 
exist in many areas of the war-devastated 
country, llicre is as yet no widespread 
starvation but the subsistence level is 
dropping below the danger point. C-2 
estimates that the fall harvest probably 
offset anv further immediate deterioni- 
tioii of the food situation. But civilian 
consumption is not expected to im- 

► Targets Listed— Civilian morale in 
wartime and under air bombardment is 
always a speculative intangible. But G-2 
reports indicate that the morale of the 
North Korean population is at its lowest 
point since the beginning of the war. 
Even the fanners, who are not often 
subjected to direct attack, ate feeling 
the air blows. They ate conscripted to 
repair bridges and railroads, and to con- 
struct fortifications. A farmer furnishes 
his own food and clothing during tlic 
period of work conscription. 

The Air Force listed 78 areas in 
Nortli Korea as targets, and warned 
civilians to leave these areas. On occa- 
sions, a warning was broadcast from an 
airplane or over Seoul radio only 15 
minutes before the target ivas bombed. 
Either the warnings or the raids them- 
selves resulted in a decided exodus from 
populated centers to the rural areas. 
Pyongyang, the capital, has approxi- 
mately one-tenth of its pre-war popu- 

The North Korean government tried 
to end the exodus by initiating a frantic 
propaganda campaign stating that power 
would quickly be restored and jobs again 
would be available, 

Civilian morale is probably not of top 
concern to Red leaders. In World War 
II, Germany continued resistance until 
it was occupied despite several years of 
smashing air blows. The fapanese were 
prepared to fight for their homeland 
even though most of their industrial 
centers were in ruins. 

► No Peace— Civilian pressure is not 
likely to force the Communist leaders 
to sue for peace anv more than it did 
Hitler or Tofo. In fact, G-2 states th.if 
the Reds, with their police state meth- 
ods. probably can keep the situation 


well under euiitcol and “security meas- 
ures exercised by the anny" are rigid 
enough to prevent any interference in 
llie war effort. 

'I'hc greatest single weakness in tlie 
summer's air effort is that it has not 
affected morale of the Chinese and 
North Korean troops. A G-2 evaluation 
states that “the morale of !ho enemi' 
forces as reflected by their combat effec- 
tiveness is considered good, and morale 
of the hard core groups is excellent.'' 

The average soldier in the front line-, 
receives a daily ration of approximatciv 
2i pounds of food, supplemented with 
sporadic rations of meat and fish. This 
ration is more diversified than Red 
tfo^s received during 1951. 

This higher standard, according to 
G-2. "has been at die expense of the 
civilian population. It is expected that 
should the food supply in the future, 
either for the military or civilians, reach 
tlic point where military operations are 
imperiled, these supplies would be im- 
mediately augmented by importation of 
food from China and the Soviet 

New Flight Rules 
For Newark Airport 

In preparation for the scheduled re- 
opening of Newark Airport (N. J.) for 
full-scale airline operations Nov. 15, 
a set of flight rules has been developed 
by the National .Air Transport Coordin- 
ating Committee to increase the safetv 
Factor for residents of ncarfav populated 

These nesv procedures are also aimed 
at lowering aircraft noise levels, also a 
major item of complaint from people 
living near the field. 

Reopening of the field, closed since 
Feb. 11 following several crashes into 


nearby EHzabctli, has hinged on com- 
pletion of a new 7,000-ft. instrument 
lunway by Pott of New York Authority 
costing $9 million. 

Here is the way the runway prefer- 
ence system is laid down: 

• First choice for landings is to be Over 
the Kearney Meadows onto Runway 22 
or over Newark Bay onto Runway 28. 
Next, over Arthur Kill onto Runway 
S and Elizabethport. Final choice, 
over Weequahic Park onto Runway 28. 

• First priority for takeoffs will be over 
Newark Bay bn Runway 10 or over the 
Kearnev Meadows on Runway 4. Next 
choice, over Arthur Kill and Elizabetli- 
pott on Runway 22, lastly, over Wee- 
quahic Park using Runway 28. 

The system will be used when visi- 
bility is three miles, ceiling 1,200 ft. 
and cross winds on the runways are not 
more th.in 15 mph. The committee 
lias estimated that such conditions 
will prcsail annually more than 85% 
of the time. 

Ground testing of engines will be 
done in areas farthest from populated 
sections and training flights will be re- 
duced to the minimum required bv 
CAA to familiarize pilots with the air- 
port. Pilots are being told to maintain 
1,200 ft. altitude until as near to the 
field as possible and to get the 1.200 
ft. as soon as tliey can after takeoffs. 

Rolls in Australia 

(McGraw-Hill World News 

Sydney— Rolls-Royce |3ians to set up 
engineering offices in eitlier Sydney or 
Mcibomne to provide servicing facili- 
ties for British airliners which are ex- 
pected to begin opentions in .Australia 
soon. A number of key men and con- 
siderable equipment will be obtained 
from Britain. 



MARTIN 4-0-4 JOINS COAST GUARD 


Here's one of the two Martin 4-0--ls ordered 
by the U. S. Coast Guard in its new militBiy 
guise at Baltimore. Md., prior to delivery. 
Designated RM-I, the Coast Guard planes 
are similar to the commercial versions brag 


used by Trans World Airlines and Eastern 
Air Lines; The two RM-ls will be used by 
the Coast Guard for logistics operations as 
well as transport services, Thev ore powered 
by two P&WA R28KIS. 
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CAB Setup to Remain Intact 

Principal change under GOP will be filling vacancy on 
Board: staff members are protected by Civil Service. 


By Lee Moore 

The Civil Aeronautics Board organi- 
zation-like those of the Interstate 
Commerce Commission, Federal Com- 
munications Commission and other 
quasi-judicial regulatory commissions— 
will not cliangt miitcrially when Presi- 
dent-elect Eisenhoner takes m'er. 

The ififr-inan C.\B staff reporting to 
the Board and its Chairman is fully 
protected In Cisil Scrsicc. 

Tlie onK sure personnel change at 
CAB is the appointment by Eisen- 
honcT of one man to fill the present 
vacancs on tlic Board— left bv resigna- 
tion of former Chainnan Donald 
NsTop. Tlic onlv other sure change is 
a modification of C.\B procedures to 
restore more membership control over 
the Chairman’s administration of the 
staff. Thus, no matter who is appointed 
as fiftli member and who is designated 
Chairman, the continued tenure of the 
four present Board members guarantees 
CAB will go along pretts’ much as 
alwavs on policy and ])crsonnel. 

That was the exact intent of Con- 
gress in passing the Civil Aeronautics 
Act of 1938. The act provides that a 
maximum of three of the five members 
shall be of one political party. This is 
designed to place the Board above 
partisiin politics. The act provides six- 
vear tenure to membership appoint- 
ments— to put them individually as far 
above "influence” as possible. 

► CAB Members to Stay— Congressmen 
and Washington airline and govern- 
ment attorneys .scoffed at an early post- 
election suggestion that all CAB mem- 
bers should "make asailable their 
resignations and thus give the new 
Chief Executive .i free hand in making 
up a new Board,” and that “it would 
make a lot of scn.se to leave the choice 
up to the Write IIousc.” 

These obsersers pointed to the bi- 
partisan theors of all regulatory com- 
mission memberships set up by Con- 
gress in the past half century, tf C.\B 
members could be expected to leave be- 
cause a new President comes in, so also 
could ICC and other quasi-judicial 
commissioners. 

The kev section of the Civil .Aero- 
nautics .Act. Sec. 201(A). is clear on 
tliat point. It states that the authority, 
now the Board, "shall be composed of 
five members who shall be appointed 
by the President. b\’ and with tire con- 
sent of the Senate The successors-of 

the (firet merhbers) shall be appointed 
for- trails of six years. . . . The members 
. . . mav be removed by the President 


for inefficiency, neglect of duty, or mal- 
feasance of office (exclusively). No more 
than three of the members shall be ap- 
pointed from the same political party.” 

CAB decision is the last word excqjt 
for the courts on domestic aviation 
regulation. In intcrnatiomil cases, where 
tlie President has superior powers under 
the Constitution, he can and often 
does overrule CAB. 

So the five-man CAB is set up by 
act of Congress as a continuing body, 
with onlv one member per year com- 
ing up for reappointment, except that 
every sixth year no member's tenure 
shall expire. But every year one mem- 
ber is designated or re-designated as 
Chairman. 

-Aside from appointment of a fifth 
member to fill the existing vacancy, 
there is also a chance for another 
change. Republican member Chan 
Gurney's term expires Dec. 31- But 
ubseners believe he is assured of re- 
appointment and perhaps tlie chair- 
manship, unless lie prefers some other 
Republican appointment which might 
be available to him. Gurney told 
.Aviation lie likes liis CAB job. 

Democratic members Joseph Adams 
and Josh Lee and Republican member 
Oswald Ryan also like tlieir jobs and 
have shown no signs of resigning. 

► CAB Staff klnaffcctcd-'l'lic entire 
staff of the Board is on Civil Service 
status. Board officials say there is no 
factual basis for a hasty post-election 
report that CAB staff executives jobs 
are "open at the discretion of the AVliitc 
House,” 

No CAB staff appointment has ever 
been cleared through the White House, 
according to Board Sccrctan' Minot C. 
Mulligan and Excciitiic Director James 

executive order providing for appoint- 
ment of CAB staff by any but the 
Board Chairman and members. 

Top staff executives arc '‘Schedule A 
appointments." under Ci'il Service. 
Inis means thei' can be moved to an- 
other Civil Service job. but inav not be 
fired except for cause. This “Schedule 
A" freedom in filling and changing its 
top spots is provided to enable the 
Board to select executives who are 
.sympathetic with the overall policies of 
the Board niajority- 

Even flic three top Cii'il Service 
“super grade" jobs at CAB were allo- 
cated bv pennission of the Civil Service 
Commission, not the President. Once 
the job and salary arc permitted by the 
CSC. the Board itself appoints the men 
•to -fill the job without reference to any 


outside government agency. Three out 
of the five members must approve tlic 
appointment, and in practice all five 
members approve a man before he is 
appointed for a top CAB staff job. Tlie 
"super grade” appointments subject to 
CAB majoritv (not Wliitc House) de- 
cision to change are Genera) Counsel 
Emorv T. Nunnelev, Jr., and Bureau of 
•Air Operations Director Gordon Bain 
(S12.000-S12.800 a year) and Executive 
Director James Verner (S13,000-$13,- 
800 a year). 

The expected CAB modification of 
the Chairman’s staff administration re- 
sponsibilities also will have little or no 
effect on the staff, except to make sure 
that their hiring and firing is directly 
or indirectly up to a five-man Baird 
rather than the possible whims of one 
man, the Chairman. Otherwise C.AB 
goes on as before. Policy chanses will 
varv only as the membership majority 
concensus swings with nc«' member ap- 
pointments over the years by individual 
Presidential appointments in accordance 
with the Civil Aeronautics Act. The 
staff and the trial cxainiiicrs are pro- 
tected bv Civil Sen'ice and by the 
Administratii'e Procedures Act of 19-16- 
► Efforts to Change Policy- While CAB 
members and staff are protected for the 
foreseeable future bi’ the Civil Aeronau- 
tics .Act. there will be strong efforts bv 
airline interests to work the switch to 
COP to adiantagc. 

'Die hig airlines arc about to engage 
in a fivht for profits coiisidcrablv higher 
tliaii the 7% to 8?f historically consid- 
ered bv CAB as "fair and reasonable” 
under tlic Civil .Aeronautics Act- They 
argue that thc\ need big profits in the 
present pros|)criti' to make sure they 
can hill’ expensive jet transports later. 
If the Republicans arc more favorably 
inclined toward bu.sincss profits, as their 
platform states, the airlines want to get 
in on it. However, the influence must 
be indirect under the letter of the Civil 
Aeronautics Act. C.AB makes its own 
decisions. cxcc]it on international mat- 
ters where the M'liitc House may dis- 
agree. 

The nnnsked airlines looked for fur- 
ther help from the Sparkman Small 
Business Committee under a Demo- 
cratic -Administration. Now, without 
anv known friends in the Republican 
setup, they will stress their free enter- 
prise position, fighting against federal, 
bureaucratic restrictions passed by CAB 
to protect the “certified airlines” mostly 
nurtured bi' the Democratic regime of 
the 1930s. 

Coneressional observers forecast it 
will take at least a s”ear and perhaps 
more for airlines, big or small, to change 
the Civil Aeronautics Act to their ad- 
vantage. Their best bet appears to be 
influencing the President’s appointment 
of C.AB members to vacancies on the 
five-man Board. 
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The Collins Navigation Computer outomatican/ . . . 




Displays course and distance from aircraft to destination which 
may be an off set point where no radio facilities exist! 

Gives continuous right-left steering information with regard to 
the desired course. 


Supplies continuous readings 
an ILS approach. 


Greatly simplifies all in-flight 



ihe equipment, Simple inierpreiaiion u{ ihe rcedintp. (rom only 
instrumcnis gives ihe piJoi hit putiiinn at all limes. 


of distance to touchdown during 


navigation computations. 



gallon Compuier and will be glad lo nuiil you a lopy on re. 
quest. Also available are IC-mm dcmonsiradon films of the 
Collins Flighi Syslem, 



AERONAUTICAL ENGINEERING 


New Frontiers of Aeronautie Engineering 


• Here are the guideposts 
to tomorrow’s advances. 

• By-pass engine, wing 
scliemes are rich fields. 

by Duvid A. Auderlou 

Ihc fmnticis of iiircr.ift engiiicanig 

-Now developments, new tcclmiques, 
new approaclici have pioneered, ex- 
plored and liiialiy mapped large areas ot 
aeronautical knowledge. 

out witn tiie penetration into each 
new held comes tnc certain understand- 
ing lliat tiierc are larger fields aliead, 
and another hill beyond that hiff, 

i uday aircratt engineers are looking 
ahead to tlieir c-xplorations of tomorrow. 
Here are some oi their guideposts— new 
dcvelopnionts in airttait powciplants, 
acrodynainies and structures. 

By-Pass iengines 

I he recent disclosure of tlic Rolls- 
Royce Conway (RCo.2)-bclievcd to be 
the world's first by-pass engine— has 
.\<tded that new term to tliu lexicon of 
poweiplaiit terminology. 

Rolls says tliat the engine was de- 
signed piiinarils for long-range trans- 
ports and bombers. I’his tips off the 
design aim of the b\-pass posverplant, 
which is to improve fuel economy. It 
is not a thrust buoster. 

Where lange is tlie prime considera- 
tion, there arc tlirce ways to reduce the 
specific fuel consumption of the gas 
liiibiue: 

• IDrive a ptopellet, in the now-familiar 
turboprop layout. 

• Use a split coinpressot (Aviation 
Wekk Oct. 20, p. 13). 

• By-pass some of the intake air. 

'llic by-pass engine lies somewhere 
between the turbojet and turboprop en- 
gine, and shows some characteristics of 
both types. This engine has improved 
cruise economics compared to the turbo- 
jet; it p^odllCt^ somewhat liighcr thrusts 
at low and iiiedimn speeds than the 
liirbojct. But in both respects its per- 
formance is inferior to that of the 
tiiibopiop. 

Tliis group of posverplants takes its 
name from the treatment of air in the 
tlicrmody naniic cycle. Some of that air 
—which svould nnnnallv be compressed, 
passed throiigli burners and turbine 



liages and out the tailpipe— is by-passed 
around llie compressor and burner and 
turbine sections, to be remixed with the 
primary air stream in the exhaust. 

By-piss air is moved mechanically by 
a fan driven from the turbine stages of 
flic pcimat) engine. If tliis fan is inulti- 
bladcd, and ot large diameter, the en- 
gine gcTieially is called a dueted-fan 
type. If the fan is inulti-stagcd and of 
small diameter, the engine is called the 
by-pass type. 

But the essential difference between 
these two types is one of degree and 
not of principle. If high mass Sow 
by-passes the engine, you generally have 
a ducted fan; if the engine by-passes a 
low mass, then \ ou have a by-pass type. 
► IIow It Works— Diverting air around 
the engine increases the over-all propul- 
sive efficiency of tlie jet system. It does 
this by lowering tlie discharge velocity 
of the jet to a value which approaches 
the aircraft speed. 

Propulsive efficiency of a jet system is 
a function of inlet and outlet velontics 
of the air. Mfficienev readies its maxi- 
mum when the discharge speed is tlic 
same as the flight speed. Current turbo- 
jet exhaust speeds are on the order of 
1,000 mph. Transport ot bomber flight 
speeds of *100 or 500 mph. result in effi- 
ciencies of only 50 to 67% with such 
jet velocities. 

Tlic disdiarge velocity is lowered by 
the power requirements of the fan, 
wliicn must be met by flic turbine. This 
takes power-and therefore jet vcloeilv— 
out of the gas stream. 'Ilie cooling 
effect of the by-passed air also tends to 
reduce the jet velocity, as does the mix- 
ing of the primary and secondarv gas 
streams. 

►Many Ways-Therc is a variety of 


ways to liandle the Sow geometry, be- 
cause tlieie are a numbei of places in 
the eyelc where ait can be diverted, 

I'oi example, the secondary air stream 
can be pulled out of the engine ahead 
of tlie coinprcssur, after a couple of 
stages ot compression, ot at tlie rear of 
the compressor. It can be diverted from 
a eummun inlet with the primary 
stream, ot from separate or even remote 
ducting. 

But as always, you don’t get some- 
thing fur nothing. The by-pass engine 
is lieavier, although as an installation of 
engine plus fuel for a given range, it will 
be lighter tlian a comparable turbojet 
installation. Upetating brackets are nar- 
tow-t)ie engine is designed for a spe- 
cific set of conditions, and if the condi- 
tions diange, the engine has to be 
redesigned. 

The inedianical drive for the fan is 
complicated, and so is tlie ducting 
winch handles the diverted fiow. Not 
enough is knowu about mixing of cold 
and liot gas streams to be able to pre- 
dict cliaracferistics of tlie exhaust with 
any degree of exactness. 

► 1 listory— As a class, the by-pass engine 
first came into being during World War 
II. Simultaneous studies by tlic Ger- 
mans and British were carried to tlie 
stage of test articles. 

In ICngland, Metropolitan-Vickers de- 
veloped its F.2 gas turbine to the I''.3 
ducted fan and the F.5, an open-fan 
(by-pass) augmcntcr. Tlie Frencli firm 
of 'I'urbomeea lias recently built, tested 
and flown its .nnall Aspin ducted-fan 
turbojet. 

llic R-R Conway is the latest in this 
scries of powcrplanfs which will find 
wide applications in tlie far-ranging air- 
craft of tomorrow. 
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ACCESSORIES FOR 
TEMPERATURE INDICATORS 




At tlic SBAC air display at I'aru- 
buiuugti, England, a mudd of the 
llandley I'agt jet transport was dis- 
played, shorn ot its wings- llic reason; 
military secrecy sliroudmg tlie "cres- 
cent" wing. At about the same time, 
David Keith-Lucas, chief designer at 
Short Brothers and Harland, was pre- 
senting a lecture on wing developmeub, 
which contained a section devoted to 
an explanation of the crescent wing. 
I'Urther, the lecture pinned the wing to 
Handley Page development. 

This new kind ot wing planform- 
sometimes called the "scimitar” wing— 
IS a layout in which the angle of sweep- 
back varies from a maximum at the root 
to a minimum at the tip. it can be a 
continuous variation, which produces 
curved leading and trailing edges, ot a 
step function, which produces straight- 
line segments of wing. 

Aeroelastic problems— for example, 
aileron resctsal— prompted the consid- 
eration of this unusual wing form. 

► Reasooing-Think of a highly swept 
wing will) a load applied at the tips, 
such as would result from aileron dcBec- 
tion- The wing starts to deflect; the 
point of load application is well behind 
the neutral axis of the wing- Thus the 
wing begins to twist. In the case of 
aileron reversal, the loss of tip incidence 
due to this twist causes a loss of wing 
lift. This more than balances the in- 
crease in wing lift due to aileron deflec- 



TERMINALS FOR 
THERMOCOUPLE lUDS 



THE LEWIS 
ENGINEERING CO. 


NAUOATUCK, CONNECTICUT 


liie crescent wing sidesteps some of 
Ibis problem, because the wingtip load 
is applied forward of the wing axis. Tor- 
.sional deflections due to tip loads pro- 
duce lift forces wliich add to those pro- 
duced bv ailerons. 

There's a dividend in the crescent 
geometn' which is paid oft in reduced 
tendency to tip stalling. Reason for 
this is the reduced angle of sweep at 
the outer portion ot the wing. Conse- 
quently, ailerons stay solid in the low- 
speed portion of the flight range, and 
behave like ailerons on a straight wing. 
► The Cost— You pay for these aerody- 
namic advantages in structural coin. 
The wing is bound to be a little heavier 
because of the layout. Wingtips have 


to be very tliiii in order to compensate 
for tiieir iack of sweep. 

This layout can be expected to apply 
to wings of high aspect ratio, wings for 
airplanes in the bomber and transport 
category. 

Tire pioneering work ou tlic crescent 
wing was done by Atado in Getniaiiy 
during the war. lir the postwar years, 
Handley Page picked up the chain of 
development and linked it to the H.P. 
80 long-range bomber and the drawing- 
board 11. P. 97 jet transport. A develop- 
ment airplane— built from a Supet- 
inarme Attacker fuselage and fitted witli 
modified tail and a crescent wing-was 
designated the Il.P. 88. This craft 
crashed after the pull-up from a low- 
level, highspeed pass, indicating that 
there is mote to the problem than 
aerodynamic layout. 



Aero-lsoclinic Wing 

MiE cumbersome name describes a 
structural stiategem tor maintaining 
constant wing incidence, legardless ot 
loading on the surface, and regardless of 
flexure. 

Hie stratagem consists of making the 
wing structure with a combination of 
torsional stiffnesses, low in one area, 
high in another. 

fhis unusual arrangement of load- 
carrying members permits a combina- 
tion of wing bending and torsion which 
results in no spanwise change of inci- 
dence under flight loads. 

One proposed layout of such a wing 
is to build a torsion box wliich has the 
main beam as far aft as possible, per- 
haps at 50 or 60% of the chord. Since 
iionnal flight loads are applied some- 
where around the quarter-ctiord point, 
an increase in ait load will produce a 
iiose-up twist of the wing around that 
torsion box. 

This is important in accelerated 
flight which builds up air loads on the 
wing above their normal \ ;iliic, such as 
a pullout from a dive. In a sweptwing 
aircraft with constant incidence in the 
unloaded wing, spanwise bending un- 
der load tends to reduce the incidence 
toward the tip- This is a simple matter 
of geometry, and occurs with a stiff, 
untwisted wing. 

As the tip sections decrease incidence, 
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Truckers and Beechcrafts team up for profits 


^cimii.i/iy-inMicil Bcei-hcrafts help keep wheels turn- 
ing in the trucking and traiisporlation industries. Key 
men have complete mobility of action. Because their 
travel time is slashed as much as 75' r , they liave more 
time for the home office, more lime for field trips, loo. 

Name any American industry — and there you'll 


find Beechcrafts, Faced with today's double job 
ol building defense production and keeping up the 

ownership more valuable (and profitable) than ever. 
Invesligale. Call your Bcechcraft distributor. Or write 
Beech Aircraft Corporation. Wirhila, Kansas, U.S.A. 
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cnfc rcpresenciag over 20 air/rame manufacturers. Applications 
include; complete temperature control systems for cabin, cockpit, 
flight station, lounge, cargo, camera, and electronic compartments: 
temperature control of hot air and electrically heated windshields: 
temperature control of carburetor air, manifold air, and oil: wing 
and empennage de-icing controls: overheat controls; trim tab 
positioning and synchronization controls; flap unbalance detection 
controls; low voltage warning controls; nose wheel steering controls; 
rudder boost override controls; plus miscellaneous actuator, air 
valve, Micropositioner*, and remote positioning applications. 





BARBER-COLMAN COMPANY 
CONTROL SYSTEMS ARE USED' 


BARBER-COLMAN COMPANY 

1253 ROCK STREET, ROCKFORD, ILLINOIS 
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they also lose lift. 'Hiis loss of lift is 
behind the airplane center of gravity be- 
cause of the sweep angle, and the air- 
plane feels a nose-up pitching from the 
altered lift distribution. This tends to 
tighten the pullout, and increase the 
lift fiirtber because of increased G on 
the aiicraft. burtlicr increase in lift 
bends the wings more, sheds more lift 
;it the tip.s. produces more nose-up trim 
change and tightens the pullout. De- 
struction can follow. 

► Mnglish Idea— II- 11. Gardner, assist- 
ant chief designer of Vickers-.\rm- 
strongs, advanced one layout for an 
.vcro-isoclinic wing. It is, in effect, a 
structural hinge, placed at about the 
quarter-span of the wing panel. The 
Innge line is so inclined that the loss of 
incidence from bending is balanced by 
increased incidence due to rotation. 

The root portion of the structure is 
based on a beam which is upswept, car- 
ries bending loads and has high tor- 
sional stiffness. This is the '‘anchor’’ 
for flic hinge. 

The hinge is next outboard, and is a 
highly swept bending member with low 
torsional stiffness. To the mithoard side 
of the hinge is fastened a sivcpt beam 
of high torsional .stiffness. 'Iliis scheme 
coimects two structural elements of liigli 
torsional stiffncs.s with a hinge of low 
torsional stiffness. 

The hinge area could be a tivn-spar 
vtrnctnrc. if neccssan . and the space be- 
tween spars used to house landing gcar. 

► Origin— Tlic first thinking on the aero- 
isoclinic wing was advanced bv Prof. 
G. T. R. Hill, of Universitv College, 
London. Gardner and Keith-Lucas 
mentioned the type in recent lectures, 
with the added indication that the 
largest ads’antage svould be gained when 
the requirements called for a wing nf 
high aspect ratio. 

This points the svav to future applica- 
tions of the acro-isoclinic wing in long- 
range bombers and transports, with 
sharply swept « ings. Certain classes of 
missiles— tnrboiet-poss’crcd, swephvine 
airframes— designed for intercontinental 
ranges, might also benefit from such a 

Hydrofoils and Skis 

Tomorrow's flving boats, be thes' 
huge freight and passenger carriers or 
lithe fighters, will not resemble the 
steppedliull configurations that are f.i- 

Instead, landings and takeoffs will be 
made with combinations of airfoils to 
operate under water, and planing areas 
to skip across the top surface. These 
new water-handling aids for the sea- 
plane designer go under the names of 
hydrofoil and hydro-.ski. 

Current interest in these develop- 
ments stems from U. S. N'avv position 
on the highspeed flying Iroaf for fighter 



U/rapping-uptfiftjob 

at WRIGHT... with 
Permacel and Texcel Tapes 


Shown above is just one of the hundreds of cost- 
cutting, time-saving uses for PERMACEL and 
TEXCEL Tapes in the Aviation industry. 

Cut YOUR costs with PERMACEL and TEXCEL-the 
right tapes for every job; identification, masking, 
sealing, protecting. Let our technical representa- 
tives help you with your tape problems. 



INDUSTRIAL TAPE CORP. 

NEW BRUNSWICK, NEW JERSEY 
Makers of PERMACEL® and TEXCEL® 
Pressure-Sensitive topes for industry. 
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AUTOMATIC CONTROLS 




in combat 





Republic. Boeing, and oilier Iciiriing aircraft 
manufacturers are using many types of Aerotec 
Automatic Controls in increasing numbers. These 
controls are custom designed and huilt to meet 
specific problems of high speed and high altilude 
flight in today’s aircraft. Each Aerotec automatic 
device passes rigid tests duplicating actual flight 
conditionstoaasureitsefficiency and dependability. 

The planes shown above are typical designs 
that incorporate Aerotec Automatic Controls, 
The Republic F-84FThunderjet,ncombat-proven 
craft, uses Aerotec pre.ssure switches and a nevr 
dual float switch suitable for tip or pylon mounted 
auxiliary fuel tanks. Boeing has long used Aerotec 
valves, float switches, and pressure swilclies on 
their famous planes. 

When you are faced with problems of auto- 
m.-ilic controls for flaps, landing gear and cabin 
healer applications, fuel transfer, flow indication, 
etc., contact Aerotec. One of our instrumentation 
specialists is near you, ready to give prompt and 
able assistance at any time. Call or write. 


. • . for AEROTEC controls custom- 
builtto your needs contact THERMIX 





ofciNwicH, coNNecricur 


sTHE AEROTEC CORPORATION^ 

AIRCKAfr OlVISION GREENWICH, CONNECTICUT ( 

I Oesigners uini Mmiuraclurers of Autumn tic Controls— Fo/cm; Regulaling, Relief 
I ’J'ypes— f'tortt Su iichec Top. bottom or 
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tlciigii, Sonic invcstigiitions li.itc beat 
uiKlcnv,!) fur a long time now on tlie 
tipplicatioii of liydrofoils and hydro-sltis 
lo contcniporan aircraft, and more te- 
icarch and tow-tank time is being piled 

► Ocseription— I’licse new dc\ Jupments 
are pretty well described bv tlicir itanics. 
The hvdrofoil is an underwater airfoil; 
it generates a lifting force when it is 
moved tlirnugh the water, and this lift- 
ing force raises flic attached aircraft out 
of tlic water for the takeoff. 

The bydro-ski i.s a planing surface re- 
'Cnibling the standard watcr-ski familiar 
to sport enthusiasts. Its function is to 
Mip])ort tlic aircraft on the surface of 
the water; it does not act .in airfoil 
cxceiit at vcr\' low speed. 

The difference between the Iwo ideas 
is about like the difference' between 
dneted fan and b\-pass cngiiicv— a dif- 
ference of degree. 

'fhere is no reason, for example, why 
a surface can't function as a liydrofoil 
first, and then as .speed increases, func- 
tion as a liydro-ski until the |)lane is 
airborne. 

Such a combination .surface was tried 
by the Italians in the IQiOs on a Piaggio 
racer intended for the Schneider Trophy 
races. The landing gear legs held a pair 
of smallish surfaces, inclined outward 
and forsard. 

Normally the plane started off in a 
semi-submerged attitude, with its prop 
braked to a borir.ontal attitude. Some 
engine power went into a sniall marine 
propeller, which .served to get the works 
moving. Once underway, lift was gen- 
erated and the plane climbed out of tbe 
water to ski across the surface until 
airborne. 

► Application.s— These surfaces will find 
increasing application in flying boat de- 
signs planned with highspeed charac- 
teristics. 

Tlie small siae and the two-dimen- 
sional appearance of hydrofoils and 
Iivdro-skis make them ideally suited for 
retraction into fuselage or wings. 

Tlicrc arc oroblems— loads on land- 
ing, for examnie, arc very high com- 
pared to the kinds of loads imposed bv 
a water landing on a conventional hull 
bottom. And transition phases from 
submerged to skating may mean com- 
promise designs of a single surface. 

Rut these problems will cventuallv 
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D-C Control Headquarters 
at your fingertips • • • 
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..byTUBING SEAL CAP INC. 


TUBING SEAL CAP INC. 
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be soK'Cil, if they liave not been already. 
The lieavy cloak of Navy security 
around these surfaces seems to indicate 
tliat tlieir importance is great. 

So for the future, it is not unreason- 
•iblc to expect tliat a figlitcr designed for 
.1 waters' oase will not he greatly dif- 
ferent ill looks from one designed for .a 
10,000-ft. concrete runway. 


DOM'TY landing gear for Avio 698 is light 
and nigged, fcalnres eight small wheels on 
bogie assembly. 



Avro Delta Bomber 
Landing Gear Design 

Small feet on a large leg is the gen- 
eral description of the bogie landing 
gear designed for the Avro 698 delta- 
wing bomber bv Dowty Equipment Ltd. 

£ach main landing gear leg mounts 
eight light wlieels of small diameter on 
a bogie .arrangement attached to a 
rugged tubular .strut. 

Front axle of the bogie is attached to 
the strut end and is the pivot point for 
the bogie assembly. Midpoint of the 
bogie frame is shock-mounted to the 
main leg witli a long liquid spring 

To retr.ict the undercarriage, the tu- 
bular strut is telescoped into the main 
leg sfructiitc, drawing up the front axle 
of the bogie as it docs so. With weight 
off the shock strut, it extends, and the 
rear axle of the bogie pivots around the 
front to give horixontal stowage. 

The tubular strut can move up into 
the main leg. but its outward travel is 
limited by stops. There is no shock 
absorber in the main leg. 

When the gear is losvered, the bogie 
assumes an inclined position and the 
trailing wlieels make first contact with 
the runway. Upward movement of 
these wheels only pivots the bogie about 
the front axle— which cannot move 
downward— and does not add any vorti- 
cal velocity to the front axle. 

Thus tliere is no slamming of the 


4 S.S.WHITE FLEXIBLE SHAFTS 
REPLACE 3i 



The sclicraacic diagram shows au cIeccricall/-operactd h_ 
draulic power system in which 17 universal rods and 18 
bevel-geared elbows were used to carry control from a 
remote point to the control gears of the hydraulic pumps 
and from these gears to the hydraulic motors. This set-up 
proved both costly and troublesome. The desired tolerances 
were difRcult to maintain, and manufacturing and assembly 
operations were time-consuming and expensive. S.S. White 
engineers went to work on the problem and recommended 
the use of four standard J" diameter S.S.White flexible 
shafts to replace the universal rods and the bevel-geared 
elbows. The result — a 100“^ improved application — a 
90% reduction in costs — and a vastly superior control 
set-up that easily provided the desired sensitivity. 

It will pay you to consider S.S.White flexible shafts o 
your power drive and remote control problems — and tc 
take advantage of the experienced cooperation of S.S.White 

your needs. 


suitable application for 


260 PAGE FLEXIBLE SHAFT HANDBOOK 
SENT FREE IF YOU REQUEST IT ON YOUR 
BUSINESS LETTERHEAD 
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Fastener Problem 
of the Month 


JK MAN CENTRIFI GE NO\EMUEK. 19.>2 



PROBI.EM Acceleration forces up to tOg are developed by the world’s largest 
human centrifuge, a device for testing high speed m;uicuvers on jet-plane pilots 
am! e<|uipmcnt- Built b\' the McKieman-Terry Corp- for The Naval Air Devel- 
opment Center, Johnsviilc, Pa., this giant machine whirls a gondola horizoiitalh-. 
can move from de.ad stop to 173 inph in 7 seconds. When the 50' arm rotates, 
huge tensile loads tend to pull the different sections apart. The fastenings selected 
had to he not only exceptionally strong, but also sure to bold fast in spite of the 
Hiieliialing stresses and the vibration involved. 

•SOI.I TION Tlic largest tensile load on anv 
of the arm's four joints is 225.000 lbs and 
is earried by eight one-inch bolls and self- 
locking. vibration proof Elastic Stop Nut.s. 

A strength test of a sample joint showed that 
the steel tubing failed first, without damage 
111 the joint flanges or the bolts and nuts. An- 
other V ital spot is the airtight seal between 
lh<' two babes of the gondola. These shells 
lu-e elamped together 'vith 28S bolls and 
Ela.slie Stop Nuts. In fact, all important sec- 
lioivsof the centrifuge-thc four urm sections, 
the counterweights, the gondola, the three 
outrigger arms supporting the gondola ilrive 
shafts-all are fastened u’ith Elastic Stop 
Nuts. The holding quality of these nuts dur- 
ing vibration enables them to resist unlocking 
and destructive intcrplav. Where strength 
and foolproof security are needed, they pro- 
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tront wheels onto tlie runway surface, 
and the main shock strut takes up some 
of the impact energy during rotation 
of the bogie asscmbly. 

Plcxiblc piping is entirely eliminated 
in the Drnvts- design, and there is no 
externai plumbing of any type. 

'Ilierc is only one shock absorber— 
which simplifies inaintcoance problems 
-and mming parts arc at a minimum, 
says the company. 

Dowty uses magnesium alloy castings 
c.xtcnsiielv in tlic gear, and that fact, 
plus the use of a single shock strut har e 
. . resulted in a unit that in spite of 
its ncccssatib- huge over-all dimensions 
is extremely light in relation to tlie air- 
craft weight.” 

Ncm Turbojet Alloy 

A coniixiratisch' new cast-aluminum 
,illo\-. deselopcd at Wright-Patterson 
AFB, Dayton, is being used for light- 
weight, high-temperature applications 
Known as ML aluminum alloy, the 
materia! contains approximately 4% 
copper, 2% nickel. 2» magnesium and 
small percentages of titanium, manga- 
nese, chromium and vanadium, accord- 
ing to International Nickel Co., Inc. 

Wright .Aeronautical division of 
Curtiss-Wriglit Corp- is using the ML 
material for the center main bearing 
support and miscellaneous parts of its 
J65 Sappliirc engine. Photo below shows 
f65 test cells. 



T\5'0-ST0RY TEST CELLS 


Curtiss-Wright Corp.'s Wi^ht .Aeronauti- 
cal division. Photo shows J63 Sapphires be- 
ing readied to go into two-story test boose 
for proving runs- Cimilar columns front- 
ing tbc building (left) arc extremities of 
sound-deudcniiig installations. 
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Present And Accounted For... 

In THE SKIES over our own land, and in the skies over troubled lands through- 
out the world, Cities Service Aviation Gasolene is present and accounted for... 
playing its important role in the global struggle for freedom and peace. 

Production is surpassing previous highs, but every gallon of aviation gas- 
olene produced at the great Cities Service Refineries is committed to meet 
the needs of our Air Force, and existing contracts with commercial operators. 

When world tensions ease, and our already extensive, modern facilities are 
expanded, we hope we may serx'e you, too, with ever better aviation petro- 
leum products, highest quality products . . . Cities Service Aviation Products. 

C I T I E S S^E RV I C E 
AVIATION PRODUCTS 

New York ■ Chicago • In the South: Arkansas Fuel Co., Inc. 




IhcM solcnoid-operat«d two and three port 
control and depressurization valves arc now in volume 

Designed specidcaily for low flow application 
where pressure drop is not a problem, these valves 
offer the rugged simplicity of direct acting ball pop- 
pets. They ate designed for 3000 PSI operation 
(proof pressure 4300 PSIf and the solenoids operate 
at 18-28 volts D.C Some models are immcdiarcly 
available from stock. 


BENDIX-PACIFIC 

HYDRAULIC 
CONTROL 
VALVES 


Solenoid Operated 

Two Pori . . .Three Port 

Normally Open . . . Normally Closed 


Valve Ne 410250 

Ports 2 

Tube Siie % 

Weight, pounds 8 


piESSUtt rout oaitr 
TO ■HOIN WITH coil SNS>ei2E0 

Energized Non-Energired 




GAGES INSTALLED on underside of F8F Bearcat wing, large circle (lower center) is 


Simple Gage Shows Plane Stress 


A simple device lias been developed 
at the National Bureau of Standards 
for safety-checking aircraft structures- 
It is a limit load gage tliat indicates 
visually whether basic structural com- 
ponents of operational aircraft have 
been stressed beyond values which are 
considered safe. 

Developed for the Navy Bureau of 
Aeronautics by the NBS aircraft struc- 
tures group, the unit has proved its 
worth in extensive tests on highspeed 
jet and piston fighter planes. The gage 
should find use in other types of air- 
craft; other potential applications in- 
clude determination of overload condi- 
tions on bridges and other heavy 
structures. 

► Gage Parts— Components of this load 
instrument are an arm, cam and gage 
points (small photo). The device spans 
only about 3 in. 

Gage points are hardened steel mem- 
bers with knife edges for proper en- 
gagement with the structural compon- 
ent, to avoid loosening in flight. 

Arm is made of 7SS-T to reduce 
thermal expansion effect when the gage 
is used on the same material. It has a 
hardened steel tip to prevent erroneous 
indications resulting from tip wear. 

Cam also is made of hardened steel, 
is divided into 20 divisions for ISO 
deg., each division approximating 
2,500 psi. for one type of gage, 5,000 
psi. for another ty^, when used on 
aluminum alloy structures. There is a 
linear relationship between lateral dis- 



LIMIT LOAD GAGE’S main components: 
A, amt, B, cam: C and D, gage points; E, 
steel arm tip. Tip E is set to overlap hori- 
zontal part of cam B by distance equal to 
the elongation to be in^cated. When set- 
ting is exceeded, as it has been in this 
photo, arm springs clear of cam. 

placement of the cam and the cam divi- 

► How It Works— Operation is simple: 
Arm is initially set above the cam in a 
cocked position, The gage indicates 
overload when elongation is such that 
arm flips past the cam edge. 

The gage is mounted on a structural 
member by means of two drilled and 
toped holes at the desired location. 
The holes are spaced to insure that the 
arm tip will contact the cam. The cam 
zero setting is obtained by placing tlie 
arm tip on the horizontal cam surface, 
then rotating the cam until the arm 
springs clear. 

The required overlap setting can be 
determined from a calibration curve of 
the gage. Young’s modulus of the mate- 
rial to which tbe gage is attached and 
the stress level at which indication is 

► No Wear Effects— Because appreci- 
able wear of the cam or arm tip would 


give a change in zero setting and in 
the calibration curve, wear tests were 
performed. 

The gage was mounted on a speci- 
men suitable for use with an Avery 
fatigue testing machine, then given a 
pulsating load a little lower than the 
value required for the gage to indicate. 
After 30,000 cycles, arm tip and cam 
were examined for wear and the cali- 
bration also checked. There was prac- 
ticjlly no evidence of wear, and the 
calibration Curve remains the same. 

Biit it was found that the gage points 
would loosen if they were not carefully 
seated initially. 

► Setting Not Hard— NBS checked the 
accuracy with which the gage could be 
set by different installers. A set of stress 
values and a calibration curve were 
given to each person tested, to set the 
gage. ’The gage indicating load was de- 
termined by applying a tensile force to 
a test bar carrying the gage. 

After a few trials, is was shown that 
an operator, entirely unfamiliar with the 
g^e, could set it to a given value 
within 500 psi. 

► Agreement— The load limit gage gen- 
erally is mounted on the tension sur- 
face of a beam subjected to bending. 
Effect of bending was determined, as 
well as accuracy of the correction neces- 
sary to account for the condition that 
tlie cam lip is nominally J in. from the 
beam surface. 

Tests showed that to have the gage 
arm drop at a surface stress S, it had 
to be set for a stress of S(C-f|)/C, 
where C is the number of inches from 
tlic beam tension surface to the neu- 
tral ajds- 

In the highspeed fighter plane tests, 
the gages were mounts at three posi- 
tions on the wing, On the wing sur- 
face, directly under gage locations were 
placed wire resistance strain gases. After 
Sights of simulated dive bombing and 
strafing, the recorded outputs of the 
strain gages were compared with the 
strain values provided with the load 
limit gages and found to agree within 
10%, 

Centrifuges Test 
Missile Assemblies 

A series of centrifuges that can be 
used for operational testing of com- 
ponents and assemblies is under de- 
velopment by the Rucker Co., 4228 
Holfis St., Oakland 8, Calif. 

A typical Rucker unit now being in- 
stalled at a guided missiles development 
center will test components up to a 
weight of 600 lb. at centrifugal loadings 
of 60G. Lighter specimens can be 
loaded to higher values; test pieces up 
to 6 ft. long or of 24-in. section can be 
accommodated. 

Test connections include 40 electrical 
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When you think of 

STAIHLESS STEEL 
FASTENINGS 

think first of 

ANTI-CORROSIVE 


duclion capacity' that can' All j'our requirements beyond 
stock items faster, belterl 
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- catalog are especially 

aesigned by Onsrud for the Aircraft 
Industry and have been tested and 
proved over the years by leading 
aircraft manufacturers. Every shop 
superintendent, engineer and execu- 
tive should have this book con- 
stantly at hand for ready reference, 
when buying cutters and planning 
production. Mail coupon for your 
copy today. 

^srud Oitter Manufacturing Cq. 


I Onsrud Cutter Manufocluring 
80O-820 E. Broadway 
LibertyvilJe, Illinois 
Please send new 52-A Catalog 
I non-ferrous metalworkirtg cut 
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LONG BEACH \m !i 
MUNICIPAI AIRPORrl^ 

WEST SIDE OF FIELO 

2745 E. WARDLOW RD. NEvada 6-4584 
LONG BEACH 7. CALIF. 1. B. 40-3869 


signal circuits and ciglit electrical power 
leads, a coaxial cable, a waveguide and 
liigli-prcssure liydranlic, air and fuel con- 
nections. These run from the Centrifuge 
test mount to the remote test and con- 
trol room. 

Hydraulic drive of tlic rotor gites infi- 
nitely variable speed regulation. Safety 
control.? prevent accidental starts unless 
the pits ate cleat of [lersomicl; cniet- 
gcncy stops arc handled by either or 
botli hydraulic and mechanical braking 


Perciviil Develojviiig 
Jet Copter Engine 

Dcvdopincnt of the lifting unit for a 
jet-powered f.imily of helicopters is well 
uiiticr way at Pcrcit-al ,\itttaft, Ltd. of 
Liitnii, I'ingland- I'lit company is aim- 
ing at the nuitor-plus-rotot combination 
before it tackles tlic complete heli- 
copter. W’itli the iicart of tlie copter 
proven, designers can then turn to the 
layout of functional containers for tlic 
accommodation of either passengers or 
cargo or botli. 

'ITic powerpiant will be a special gas- 

e rodneer turbine, fitted in or near the 
iselagc. Discliargc liigh-pressuie gas 
from tliis unit will be piped through 
hollow rotor blades to the tips, where 
it will be ejected at high speed. TTic 
reaction to this discharge will rotate the 
blades. Afterburning will not be used 
in the new engine. 

Percival will test tlic blades and 
powerpiant in a special underground 
spin pit. 

Building Program 
Pushed by McDonnell 

New-faeility projects are being pushed 
at McDonnell Aircraft Corp., St. Louis, 
to achieve an integrated production and. 
experimental plant for aircraft and 
guided missiles. 

Already completed is a new $5.6-raiI- 
lion Right test hangar, scheduled for 
partial occupancy in December. A new 
parking facility adjacent to the hangar 
is now ready for partial use. Another 
completed project is a microwave lab- 
oratory for electronic tests. 

Under construction are a two<ell air- 
craft propulsion laboratory and a low- 
speed, thrce-stoiy windtunnel, each 
costing $1 million. The propulsion lab 
is tagged for completion by December 
and tlic windtunnel by March of next 

liic propulsion lab will have an as- 
sociated snop area accommodating 
about 50 people. Top loft of the wind- 
tunnel building will be used os an op- 
erations floor. Models will be lowered 
from the operations loft to the square 
test section. 
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THOMPSON 

SLOTTlill) 

RETREAD 


AfPernoPing s/ofs o new de- 

sign principle developed by 
Thompson Airerofl Tire Corpo- 
ration over a year ago . . . re- 
Pains the side-slip resistance of 
straight rib design yet length- 
ens wear by providing more 
even distribution of tire load. 
Slots are tapered in depth — 
both ot sides and ends — to 
reduce the hazard of picking 
up bolts, rocks and other cut- 
producing objects. 

Superior performance has 
been established in tests by SO 
airlines on over 2,000 Slotted 
Retreads. No other treod design 
provides such longer wear plus 
runway efRciency comporoble 
to the new Thompson Slotted 
Retread. 


Thompson retreads are safe . . ■ over 100,000 hove 
been used on oirplones throughout the world! 


Thompson dmm^Jike Corporation 


EASTERN PLANT; Inlernalional Airport • Mtoml 48, Flo. • WESTERN PLANT: 18«h A Miitnosele Sis. • Son Ftendsco T. Calif. 
Phone 88-1681 Mission 7-7320 
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Automatic Factory Near for Electronics 


GE developing machines to prepare, test amt place 
conventional components in printed circuit units. 


By Pliilip KIhs» 


General Klcctiic is deseloping ma- 
chinery that should soon make possible 
tire completely automatic manufacture 
of printed-circuit electronic assemblies 
using conventional-t)pc compouciits- 
Ihe disclosure tliat GE is viorkiiig, 
for the Signal Corps, on machines for 
the automatic test, Handling, and place- 
ment of conventional-type components 
in printed<onduetor boards was made 
by R. A. Gerhold of the Signal Corps 
Engineering Labs in a paper delivered 
at the recent National Electronics Con- 
ference in Chicago. It was particularly 
iiiilcwnidiy because the clcclrnnics iii- 


duslrr-, by its very nature, has long 
defied mcchani7.ation. 

GE cx]xx^ts to deliver the first expeti- 
incnbil versions of the key automatic 
factory machines late in 1953, accord- 
ing to a spokesman. 

► 'fhe Need— Growing military use of 
electronics in air, ground and sea opera- 
tions, and the advent of c.xpcndable 
guided missiles which ate crammed full 
of avionics gear, has long worried the 
experh. They recognize the high labor 
content which goes into electronics 
assemblies and they wonder where the 
U. S. would find sufficient manpower 
to meet the needs of a hot war. Tliat 
is why there is a lot of military interest 
heliind the Signal Cnips-CE progiam. 


Tlie Signal Corps has recently taken 
other steps to remove another obstacle 
to mechanized electronics production. 
The obstacle was the increasing use of 
tiny transistors to replace vacuum tubes. 
wKereas tubes have long been pro- 
duced by fully or semi-automatic tech- 
niques, the new transistors have been 
mamifactured by semi-laboratory meth- 
ods- Titis explains recent Signal Corps 
contracts to GE, Raytheon, Sylvania 
and RCA to develop automatic ma- 
chines for producing, assembling, and 
testing transistors. 

► Advantages— Here is what makes the 
new automatic factory t^ equipment 
under desclopmcnt by GE so attractive: 
• More production. Automatic ma- 
chinery can he operated for 24 hours 
a day, seven days a week, with no time 
out for lunch, rest periods, or shift 
changes, and only occasional down- 
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JUIM 

Wire&Cable 


TODAY: 


■ Auto-Lltc is proud to have developed in co- 
. producers of basic materials a new kind of wire 

for the tougher, super-exacting demands of modern military 
aircraft Nylon jacket, plastic insulation and a series of other 
perfections have gone into this pioneering achievement 
Auto-Lite Nylon-Jacketed Wire is now available for use on 
defense orders. 


TOMORROW: 


This new kind of wire will find 

applications in aircraft, eleclrical motors, household appli- 
ances, fixtures and electronic devices . . . wherever abrasion, 
heat and chemical resistance is essential, wherever space is 
at a premium. A request on your letterhead will bring you a 
sample of this new wire . . . and we would appreciate your 
keeping it on file as a reminder o( the ability available at 
Auto-Lite to help answer your problems when we are again 
in a position to meet peacetime needs. 

THE ELECTRIC AUTO-LITE COMPANY 




CATALOG 


For Men in Aviation 
Manufactnring and Maintenance 



Aviation Materials — Components and Assembly Line 


I’uldislicd by Graybar Electric Com- 
pany. 224 piigcs. lliis 8V4" x 11” 
volume, printed on coated stock and 
illustrated throngliout with half-tones, 
lists hundreds of electrical items in 
consfcint use as components and on 
the assembly line. Written and edited 
for the eomenience of men in the air- 
craft field the book represents the most 
eomprclicnsise catalog now available 
to this liighly specialized industry. In 
addition to test data, illustrations and 


s|)ecifications of parts and materials, 
tire book carries many reference tables 
of great value and convenience. Tables 
on wire, for example, list AN sizes, 
.AWG sizes, number of strands, ap- 
proximate bare diameter, shipping 
weight in pounds per thousand feet, 
maximum over-all diameter and nom- 
inal copper weight in pounds per 
thousand feet. More than 200 separate 
items ate listed in an alphabetical, 
casy-to-find index. 


IF YOU USE ANY OF THESE ITEMS 

□ Wi.« ond cobl.s □ Sls^llns □ Switch,. 

□ Ivb!i.9 flsd slooisg □ Ceo„clor. □ Plug, and jack. 

□ Reloyi □ Be.iilori □ Terminol biceki 

-1 

YOU NEED THIS CATALOG 

Graybar distributes a compicic line of electrical supplies, 
tompoiicnt parts and other materials used in aviation manu 
factutc and maintenance. In addition, Giavbat niaintaius a 
nation-wide warehousing system that helps assure you of on- 
schedule deliveries of all the items you require. For your 
personal copv of this outstanding catalog, u-iifc; Grui-iar 
rteclrie Co., Inc., Eiecutive Offers: Graybar Buildmg, -120 
Lc.viuglon Avenue, New York 17, N. V. sss-ssu 


Orst/Sar f/rsf /or. . . 

MINCIPAL CITIES 




time required for their maintenance. 

• Improved quality. As long as the 
machines function properly, every as- 
sembly sliould come out correctly 
wired and up to required quality 
standards. This should m turn reduce 
inspection time. 

• flexibility. Because manufacturing 
instructions (for the machines) will 
tome from punched (IBM-type) cards 
or tape, a production line can be quickly 
toiivcrtcd from manufacturing one type 
assembly to another. Changeover will 
require no "leaming-time’^ for the 
machine, and the line can come up to 
full speed almost immediately. 

• Less manpower. Practically all of the 
hand-labor operations associated with 
present-day manufacturing methods 
can be eliminated and lesser-skilled 
personnel can be used where operators 
are necessary, 

► Ontgrowth of “Auto-Assembly" — 
GE's program is a logical continuation 
of the earlier-devised Signal Corps 
technique called "Auto-Assembly." 
.Auto-.Assembly uses a fiber mounting 
board, or "card," on which are printed 
or etched the conductors necessary to 
interconnect the components. 

In its initial concept, convcntional- 
tvpe components were mounted by 
hand on the card by inserting their 
leads through small punched holes in 
the card. After component installation, 
the entire bottom half of the card was 
quick-dipped into a hot bath of solder, 
securing the components and connect- 
ing them electrically to the printed 
conductors. 

This technique has proven attractive 
because It eliminates: 

• Major portion of hand labor opera- 
tions (soldering interconnecting wires). 

• Chance for inconcctly wirea circuits 
and consequent rejections. As a result 
of this technique, Gerhold said, one 
manufacturer cut his rejection rate to 



ANALOG AID 


This non-Iincai function generator can be 
used to simulate tbe cficcts of backlasli, 
(lead-zone and limit stops in leal-tiinc analog 
computer studies of servo system desigu 
problems. Made by Computer Corp. of 
America, the new Model NLU-2 allows com- 
puter input signals to be contioaonsly va- 
ried by panel adjustments. Device can be 
used with sneh analc% computers as tbe 
REAC, GEDA or IDA, the btter manufac- 
tured by CCA., 149 Church St., New York. 
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Aircraft 

Accessory 

Drives 


Design 
Development 
Prototype Production 
Qunntity Production 


Just a few of the many drives produced 
by Western Gear Works for aircraft-engine 
accessories are illustrated on this page. 


industry, f 
ator Bull, 


^IneatSSS' 


PACIFIC-WESTERN 


WESTERN GEAR WORKS 



YOU’RE NEVER FAR 


ffim A 



O N short hops or cross-country flights 
it’s good to know you’re always 
within range of that famous sign of 
quality and performance — the Sign of 
the Flying Red Horse! 

When you use Mobilgas Aircraft and 
Mobiloil Aero you can be sure of de- 


pendable performance under all flying 
conditions. Get the best you can buy 
for your plane. Land regularly at the 
Sign of the Flying Red Horse! 

SOCONV -VACUUM OIL COMPANY, INC., ond AlSIIatpn 
MAONOIIA PETIOLiUM COMPANY. 

GENBUAl PETHOIIUM CORPOBAtlOH 


Why Accept 
Anything Less? 



I /2ll (if llu( i'\|« rinir ( <1 In li.iiul wiring 

General I'llcctiic itself upplictl the 
same technique commercially to a part 
of its line of television sets early in 
1951 and has made increasing use of 
the auto-assembly technique, as ha\e 
other manufacturers. 

► Next Step-The Signal Corps has jrow 
taken the next logical, but the most 
diffieult, step toward complete auto- 
inaticity. That is the automatic place- 
ment of prefabricated components on 
the printed-circuit card. This might not 
seem too difEcolt until one examines 
the problem more closely. 

lire equipment must be designed 
with sufficient flexibility to handle a 
variety of different components and be 
capable of changeover from one type 
assembly to another in short order. A 
more fundamentally difficult problem 
arises in the components themselves. 

Component manufacturers, long ac- 
customed to meeting tight tolerances 
on the electrical characteristics of their 
products, have never attempted to pre- 
cisely maintain the outer physical di- 
ntensions of their components. When 
components must be accurately posi- 
tioned to within 0-005 in. for auto- 
matic installation, variation in com- 
ponent dimensions can present a major 
problem. 

► Conventional-Type Components — 
The Signal Corps decided to build its 
automatic factory around conventional 
types of resistors, capacitors, etc., be- 
cause these components are reliable 
and proven. Considerable effort has 
already gone into improving their qual- 
ity and reliability. 

At least for the present, the Signal 
Corps appears to have rejected the 
printing or graphite and silver patterns 
on the fiber card to cre.ate resistors 
and capacitors, because these techniques 
are not yet sufficiently accurate or re- 
liable for military equipment. 

(Britain’s John Sargrove developed 
an automatic machine in the late 1940s 
which could turn out live-tube-printed- 
circuit, printed-component superhetero- 
dyne receivers at the rate of 500,000 
sets a year. Only the tuhes, transform- 
ers, electrolytic capacitors and the loud 
speaker had to be installed by hand.} 

► The New Machines— General Electric 
is developing three different types of 
machines for the Signal Corps: 

• Component Preparation. This device 
will test each component electrically, 
reject defectives, and then cut and 
form the leads as required, delivering 
the component to the Component 

• Component Carrier. This device will 
load components into trays, code the 
trays to identic the specific type com- 
ponent, and deliver the trays to the 
Component Assembly machine. 

• Component Assembly. Printed cir- 



TELEMETERING COMMUTATING SWITCH 



Commutation of telemetering subcarrier oscillator Input 
voltages or pickup output at high sampling rates can 
now be provided with this new Bendix-Pacifle T^-18 
Conunutating Switch. 

The TSC-18 Commutating Switch is a three pole switch 
having 60 contacts per section and shorting type contact 
wipers. Non-shorting type operation may be obtained by 
contacting to alternate contacts giving 30 circuits in each 
section with 60% duty cycle. The wipers are adjustable 
for synchronization of ail sections. 

Long life has been engineered into the switch through 
the use of heat treated precious metal contact pins and 
wipers. The contact plate and rotor are completely 
enclosed in an aluminum housing which is attached to a 
small permanent magnet motor having an integral gear 
in and governor. 


SPECIFICATIONS 
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cult c<uiU, witli iiitacouiicctiiig con- 
ductors and prc-punched holes to re- 
ceive component leads will be fed to 
this machine as will the trav’s con- 
taining tested components. This ma- 
chine will lower components individu- 
ally, positioning the printed<ircuit c.ird 
to receive component leads. Later the 
card will be automatically conveyed to 
a hot solder bath for dipping. The com- 
pleted card will then be ready for 
installation in its plug-in chassis. 

The Signal Corps has asked for polar 
(rotational) orientation as well as rec- 
tangular positioning of components on 
the card. 'I’his feature will permit more 
compact assemblies but will probably 


cause m.iin design lic.idaclics at CE. 

► Initial doals— GE says it is shooting 
for a component placement rate of at 
least 30 per minute. .Making allow- 
ance fur machine load-unload time, 
tills would enable the device to turn 
out 2,900 10-componcnt cards per dav. 
■\ single machine could turn out >0- 
component assemblies at the rate of 
730 per dav, GE estimates. 

Dr. W. R. G. Baker, GE vice-presi- 
dent and general manager of its elec- 
tronics division, says that the com- 
ponent assembly machine design pre- 
sents tlie major problem. The other 
two machines "are already on the 
drawing boards,” Baker says. 



SIMPLE SHELTER for low-cost TVOR- 



lA'OR system Is a sdf-contaliied unit. 


New TVOR Sells 
‘Under $10,000* 

The small shelter (top) at College 
Park, Md., airport houses a new low- 
cost TVOR (terminal VOR) station an- 
nounced by hlaryland Electronics Mfg. 
Cotp. The new 'fV'OR unit can pro- 
vide low-power VUE omnirange and in- 
strument approach facilities at small air- 
ports not equipped with CAA-furnished 
VOR and ILS facilities. 

Low overall shelter and antenna 
height allows TVOR to be located on 
airheld, cutting installation costs and 
iillowing it to serve as instrument ap- 
proach localizer. Maryland Electronics 
says shelter can be built by average car- 
penter from plans it furnishes. 

Complete TVOR equipment, includ- 
ing 50-w. transmitter and automatic 
monitor to shut off station in event of 
malfunction, is contained in this "pack- 
age” which operates from standard 
110-v.p 60-cycle a.c. Unit provides for 


for 

AIRCRAFT ALLOYS 


MIL-S-5626 

MIL-S-675S... 


CendiUon, etc. 

Rounds, Squares, Hex's, Flats 
Billets, Annealed 
. founds, H«'s, Flatsjlllets, 

. Rounds, Squares, Hex’s, Flats 


irmaliz^ a 
:ated 

lealed Roun< 




AMS632<.. .. Bars 8740 Modified 

AN-00-S-685-. Strip 4130 Annealeo s iNormaiuea 

AN-S-11 Strip 1020-25 

AIRCRAFT STAINLESS 

Specification Shape Anelysis Condition, etc. 

MIL.S-5059. .. . Sheets Type 302 2B and No. 4 Finish 

Hi-Tensile Type 301 K- H and Full Hard Temper 

Sheets 6 Strip 

Sheets Type 304 2D Finish 

MIL-S-6721 . . . . Sheets Type 321 2D Finish , „ , , , 

Plates Type 321 Hot Rolled, Annealed 4 Pichicd 

MlL-S-7720- . . . Bars Type 303 Rounds, Squares, Hex's 

AMS 5510..... Sheets Type 321 2D Finish 

AMS 5521 Sheets Type 310 2D Finish 

AMS 5610 Bars Type 416 Rounds, Squares, Hex's 

AMS 5640 Bars Type 303 Rounds, Squares, Hex's 


AMS5< 


. Type 321 Rounds 

io (or Standard specification sleets ol es 


Call RYERSON 

Quick Shipment from Stock 
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WHAFS 
AHEAD OF 
THE INFAHTRY? 

THE Cessna L~19 bird dog 

...dependable, popular servant of the Infantry, itself! 

Today, humireils of the.se light L-19 reconnaissance planes roam over 
enemy lines, probing for targets, directing air ami artillery fire, supplying 
isolated I N Iroojis, transporting important military personnel and equip- 
ment, in short, serving as every infantryman’s own personal “air force.” 

Equally proud of these sturdy L-19s are the men who fly them, veteran 
Army and Marine aviators who praise the Bird Dog’s powerful 21,3 HP 
engine, its all-mclal construction, visihility, shock-resistant landing gear, 
high-lift flaps and iiinitiple-instalintion radio (for contact with both air 
and ground units!). 

What does it all mean? First, more up-to-date, usable battlefield informa- 
tion. And that, of course, means easier missions. But most important, 
accurate intelligence saves GI lives. That's a combat-proved fact! 

We at Cessna are trementlously proud of the L-19s and we're building 
them as fast as we can. A job? No . . . we think it’s an honor. 

CESSNA AIRCRAFT COMPANY, WICHITA, KANSAS 






they fly on Wright Engines... 

with THOMPSON VALVES 


For a Douglas "Skyraider", a Martin "Marlin" 
or a Lockheed "Super-Connie" . . - Wright 
engines deliver the power for smooth commer- 
cial flights or teeth-jarring combat maneuvers. 
And Thompson Valves arc standard equipment 
for Wright engines of all sizes up to the super- 
powered Turbo Compound. 

Thompson’s combination of metallurgical lead- 
ership, design excellence, and production capac- 
ity assures theowner of a Wright-engined aircraft 
of dependable service with fewer non-scheduled 
overhauls, and at minimum cost for valve 



VALVE PIVISION 


^Ihompsoti FSrQducts.Ine 


voice transmission on the IVOR fre- 
quency which can be tuned to any spot 
111 the 108-to-118-mc. band. Any three- 
letter station identification can be set 
up on the equipment, the manufacturer 

Low-cost TVOR, designed to make 
"all-weather" airpmrts out of small mu- 
nicipal and low-density foreign airfields 
is an outgrowth of an Air Transport 
Assn, project completed earlier this year. 
ATA built a TVOR largely from exist- 
ing components and testeo it to prove 
practicality of such a low-cost installa- 
tion (Aviation Week May 5, p. 68; 
fune 9, p. 68). Wilcox Electric Co. 
lias announced its own TVOR unit and 
Collins Radio is reported working on a 
IVOR. 

Maryland Electronics’ TVOR is 
available on 90-day delivery, the College 
Park, Md., manu/acturer says. 


New Potting Resin 
Quick to Harden 

A low-cost resin which has good stor- 
age properties without reriigeration 
has Men developed by the National 
Bureau of Standards for embedding or 
"potting” avionics assemblies. 

Designated the type AN-5 casting 
resin. NBS says the resin has good 

E hysical and electrical properties at both 
igh and low frequencies. The new 
resin was developed to replace the pre- 
vious NBS-developed resin which used 
high-cost 2,5-dichlorostyrene. 

The new resin can be cured (hard- 
ened) at room temperature within sev- 
eral days. If the temperature is raised 
to 50C, the resin will set in about 2 
hours and be completely cured in 20 
hours, NBS says. 



Navy Gets New Instrument Trainer 


Navy’s first twin-piston-engiiic instru- 
ment Right trainer has been completed 
by Engineering and Research Cotp. 
TTie trainer will go into service at 
Navy’s Corpus Christi all-weather flying 

’The device does not mimic the flight 
characteristics of a specific type air- 
plane and for that reason is called a 
flight trainer rather than a Right simu- 
lator. However, the Riverdale. Md., 
manufacturer has spared no effort to 
provide realism both in cockpit fitting 
and in the new trainer’s "flight” charac- 
teristics. 

For example, Erco says, the trainer 
is the first to use cockpit control knobs 
which ate shape-coded and colot-coded 
according to their function. It is also 
the first to use a new radio aids simu- 
lator and flight plotting hoard devel- 
oped by the Navy's Special Devices 
Center and built by Technical Products, 
Inc. of Hollywood, Calif. 

’File radio aids unit provides for re- 


ception of two range stations, either 
the low-frequency A-N type or tie 
VHF omnirange Npe. ’The trainer also 
provides simulateii distance measuring 
equipment (DME) and instrument ap- 
proach facilities, either ILS or GCA. 

The Erco trainer can also simulate 
a multitude of airplane, equipment, 
and instrument failures to give the 
student pilot safe on-the-ground oTcri- 
ence in coping with emergency flight 
conditions. 

Erco says it has designed the new 
trainer for easy maintenance by pro- 
viding: 

• Swing-out panels on the computer 
cabinets. 

• Built-in tester for checking computet 
voltage ratios. 

• Terminal board layouts on interior 
wiring for handy voltage checks. 

Engineering and Research Corp, is 
working on other Navy trainers, includ- 
ing several anti-submarine flight crew 
trainers. | 



PUSH BUTTON LATCH 



HARTWELL 


AVIATION SUPPLY COMPANY 

Manufaciiirersot Ainrafl Flush Larches 
and Hinges. Finings and Cable Terminals. 
OOSS V.nic. Aeul.voxl, Is. Ang.loi 34, CalH. 
HniAch Offe*; WUhila, Kantat 
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GET NEW DESIGN FREEDOM WITH 
AEROPRODUCIS ^ELF-LOGKiNG ACTUATORS 



Instantaneous and positive in action, the 
new Aeroproducts actuator aucotnaiicaily 
locks itself in any position. This self- 
locking feature gives absolute control of 
any movable part, eliminating design 
limitations that have heretofore prevented 
development of many aeronautical 

Aeroproducts actuators may be coupled 
in series or tandem to give identical, 
simultaneous control of more than one 
movable part. The basic design is infi- 


nitely variable for hydraulic, pneumatic, 
electric or manual operation, or any com- 

Oesigns are already in use for variable 
control surfaces and jet engines. Others 

various commercial applications, 


Republic P84F Flyuble Toil 
McDonnell F3H Horizontal Slobilizer 
Others unonnounced 


pi, 

pi/ icttioiAouJ 


yj^eroproducts 



AUlSON DIVISION 


GENERAl MOTORS CORFORATION 


DAYTON, OHIO 




FILTER CENTER 


► Cktllins lo Show New Autopilot-Col- 
lins Radio will soon enter a new field 
with an automatic pilot built around 
its Integrated Flignt System (Zero 
Reader-type fliglit director). Design will 
permit an IFS to be converted into an 
automatic pilot by adding a servo am- 
plifier, servo actuators, etc. Prototype 
is being installed in company’s Beech- 
craft for demonstrations to military and 
airline personnel. 

► Princess to Use Radar— Ekeo search 
radar for use in storm and terrain warn- 
ing has been ordered for the Saunders- 
Roc Princess Rying boats, according to 
the British magazine. Flight. 

► Must Close tlie Gap-" Wc must close 
the gap between the dc\-doper (of mili- 
tary electronics) and the user . . . (now) 
a matter of several years . . . (to) buy 
us additional technological lead time 
over our adversaries," Maj, Gen. George 
I. Back, Chief Army Signal Officer cau- 
tioned at the recent National Elec- 
tronics Conference in CIrieago. 

► Missile Guider?— Noiden Instru- 

ments, Inc., manufacturing associate of 
Norden Laboratories, has delivered its 
first production version of a "compon- 
ent for an aircraft fire control system” 
to Navy BuOrd. Photo of the device 
in a 4-A. shipping case indicates it may 
be ship- or ground-based, possibly for 
guidance of ground-to-air missiles such 
as BuOrd’s Terrier, built by Convair. 

► New Avionics Components— 

• Small tach generator suitable foe servo 
system stabilization has low starting 
torque and output voltage up to 1.7 
volts per 100 tpm. Unit is about 2i 
in. long by li in. in dia, (Globe Indus- 
tries, Inc., 125 Sunrise Place, Dayton 7, 
Ohio.) 

• Chatterproof pressure switch which 
contains built-in relay to prevent dia- 
phragm contact cliatter under vibration 
is available as Series 451. Unit can 
handle up to 5 amp. and can be set to 
operate at any absolute or differential 
pressure up to 40 psi. (Colvin Labora- 
tories, 12 Court St., Morristown, N. J.) 

• Encapsulated wire-wound resistors 

with extremely low thermal expansion, 
said to be capable of withstanding ex- 
treme liumidify, arc available in i-to- 
5-raegohms ranges, 4-to-2 watt rating, 
for operation from —65 to 12SC, or 
up to HOC if needed. Manufacturer 
says resistors meet appropriate military 
sp«a. (Gorman Mfg. Corp., 2246 
Sepulveda Blvd., I.ns Angeles, 64, 
Calif.) -PK 
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MICROCAST investment cast aircraft engine blailes and 
buckets were first in the industry-scores of millions hi 
been supplied to rigid "specs." Over 20 yeers of know-ho' 
behind the MICROCAST 7-Point Program; 

I. Conserve Critical Metals S.fl'rminate Tooling 3. Eliminate 
Machine Operations 4. Save Time-Speed Production 
5. Conserve Manpower 6. Engineer For Better Design 
7. Release Equipment end Floor Space 
If your operation calls for smalt, intricately shaped 
metal perts-you wilt do well to investigate 
Microcast 7-Point Savings Program. 
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U. S. Rcfinementsi 

Contrai)’ to popular belief, most 
iiiajot adi*ances of tbe heavy forg- 
ing ait hair; come from this coun- 
try, not Germany. 

It is true that heavy hydraulic 
presses for die forging were first 
built in Germany. But produc- 
tion on the German presses— two 
16,500-ton units and a 3?, 000-ton 
machine— was limited to parts of 
relatively simple configiiiation, 

Wien existence of tlicsc ma- 
chines became known, an experi- 
mental plant was set up at North 
Grafton, Mass,, equipped with one 
18,000-lon forge press built by 
Mesta Machine Co., Pittsburgh, Pa. 
Operation of this facility was be- 
gun by \\’yman-Gordon Co., for 
the Air Force, in 1946. Forging 
results accomplished there, coopicd 
with the demands of the mobiliza- 
tion program, led to the heavy 
press program calling for 17 large 
fo^e and extru.sion presses. 

Until recently, all the heavy 
press forgings produced in this 
country were turned out on 
W'yman-Gordon’s 18,000-ton press. 
Parts produced have been large and 
intricate and go beyond German 
accomplishments on similar equip- 
ment. Experience gained points to 
even greater acliicvcmcnts on the 
larger units to come under the 
heavy press pn^ani. 


Progress Made in Heavy Forge-Press Art 


KnoM'-how gained with 18,000-ton machine will 
prove valuable on new Wyman-Gordon units. 


By Irving Stone 

North Grafton, Mass.— A new era in 
the metal-forging art is beginning to 
shape up. In this small New England 
town, the Air Force is steadily readying 
a key segment of its heavy press torg- 
iiig program— launched to meet aircraft 
structural requirements for stronger, 
simpler, larger onc-pieee components 
ill the fast-changing aeronautical race 
(Avi.vriON Week July 7. p. 38). 

This North Grafton facility, now 
being operated for USAF by Wyman- 
Goruon Co., already houses the largest 
forge press in the country— an 18,000- 


tonner, which has been squeezing out 
big parts for military aircraft and en- 
gines on a production basis. Planes for 
which these forgings have been made 
include the Boeing B-52 and B-47, 
Republic F-84. Douglas C-124, and 
nianv other Air Force and Navy air- 
craft. Components has'e also been 
made for Allison, Westinghouse, Pratt 
& Whitney, Goodyear, and Bell. 

► New PrKScs Soon— Now the plant 
is being expanded to accommodate two 
new forge press giaiit.s-a 35,000- and 
a 50,000-ton unit-and their supporting 
equipment. 

These huge machines, first of the 


lieavy foige presses scheduled to go to 
work under tlie Air Force’s expanded 
program, are cx|iectcd to begin opera- 
tion in the first quarter of 1954, Tlic 
50.000-tonner will be the first to oper- 
ate, leading the 35,000-ton unit by 
a couple of months. Holes for the 
machines have already been excavated 
and the concrete will be poured any 
d.iy. 

Both machines are being constructed 
hv Hydropress, Inc. They will be the 
first of a new design, with actuating 
cslinders below ground instead of on 
top of the machine. This anangement 
Mill provide a stabilizing force against 
the press bed and also allow snorter 
piping. For greater stren|th, the pres.scs 
n'ill be constructed enhrely of forged 
•Steel except for the cast side cylinders 
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. . . and anything less than the utmost in dependability 
can result in disostei. The electronic components that 
carry the pulse of ground-lo-cdr communicotions and 
G.C.A.' must iunction per/ectly at all times. In addition, 
the connectors that carry the power from the aircioil's 
generators to the electronic instruments and to the mo- 
tors which operate the control surfaces etc„must not faill 
There is no resting on post laurels in the aircraft indus- 
try, quality and performance must be consistently main- 
toined. The long list of aircraft and aircraft equipment 
manufacturers who specify Amphenol bears out the fact 
that Amphenol's reputation os a manufacturer of Qualily 
CJecironic Components is well deserved! 


AMERICAN PHENOLIC CORPORATION 

1830 SOUTH S8TH AVENUE ■ CHICAOO SO. ILLINOIS 



F-84E Wing Fitting 
Weigfit, 29 lb.; 75S alunuinini alloy. 



Bell Copter Part 

Weight, -to 1b.; HS aliiininum alloy. 

on the 35, 000-ton unit, which are com- 
ing from Italy. 

► Exijanded Facilities-In the existing 
Wjman-Gotdon North Grafton set-up. 
in addition to the 18,000-ton Mesta 
forge press, which carries the bulk of 
the work, there is a 7,700-ton rebuilt 
German Schloemann press, ready to go 
into operation for die forgings on sizes 
below those normally made on flie 
Mesta. There is also a 1,500-ton Wood 
press used mainly for preliminary opm- 
tions such as cross-forging (kneading 
operation in open dies) and drawing. 
"Aese facilities are housed in 82,000 sq. 
ft. of plant space. 

In the expanded forge shop there 
will be an additional 183.000 sq. ft. 
(including stock storage and cutting), 
affording a total forge area of 265.000 
sq, ft. Process and maintenance 
quarters for tool and die shop, heat- 
treat and servicing will add another 
531,200 sq. ft. An office building for 
housing an engineering staff, laboratory, 
administration, hospital and cafeteria 
wdl cover 81,672 sq. ft. Two new 
pump rooms will add 27,500 sq. ft., 
powerhouse another 10,300 sq. ft. 

► Progress Gradual— Wyman-Gordon 

has been squeezing out airframe and 
engine parts on the 18.000-ton press 
since the latter half of 1946. These 
have not, in the main, been run-of-mil! 
types, but have involved some unusual 
configurations, and have been made for 
aircraft and engines of numerous manu- 
facturers engaged in military work. 
A wealth of knowhow has been accumu- 
lated in the heavy forging art. 

This does not mean that the new 
35,000- and SO, 000-ton presses, with 
almost double and triple the force, 
respectively, of the 18,000-tonner, will 
usher in a forging regime that can be 
expected to produce extremely large or 
complete integrally stiffened wing 
panels anytime soon. This sort of 
achievement, despite loose talk that has 
been bandied about, isn't in the cards 
initially— and perils not even for a 
very long time. The smaller forgings 


[)*$♦$ Carillov steel s prings 
soak UP 8 million Ib.-ft. Torq ue! 



U*S*S Garilloy Steels 


EL COMPINT, PiriSILilCH ' 


Alloy springs cushion 
tremendous mechanical shocks 
in 200-ton short-circuit generators 
. . . save expense of forgings 
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y AIRBORNE \ 
SECORIT-r) 



ifl uu EASTERN R 


5,000 Ibi. ultimale, wel9h> 4 lb>. 
}iei To 15 fecT. AddiTronol modell, 
4lh The AIR FORCE, include The 


WILLOW 


EASTERN ROTORCRAFT 

CORPORATION 
GROVE, PENNA. 


PARACHUTE MAKERS 
and 

REUTED AERIAL 
ACCESSORIES INDUSTRY 


IF you horc 0 Foush souing problem on CAN- 
OPIES, HARNESSES, PACKS, RELTS ond similar 
Kerns ... and ... you must meet RIGID 
GOVERNMENT SPECIFICATIONS ... Why 
not get tegether «itk usP 




The RAINIER CO., Inc. 

777 FLUSHING AVE„ BROOKLYN, N. Y. 
Phone: EVERGREEN 7-1393 




B-S2 Spar Strut 

Weight, 155 lb.; 75S alumiiium alloy. 



C-124 Wing Fitting 
Weight, 129 lb.; 75S aluminum alloy. 


still pose a lot of problems that have 
to be licked. 

► New Problems Aliead-Howc\’er, the 
new presses will be milestones along 
tlie experience road, marking new op- 
portunity for larger single pieces, closer 
tolerances, tliinner walls. Operators 
will have to learn a lot about big-press 
capabilities and initially these machmes 
will be experimental provers in a 
further extension of the forging ait. 

Airframe and engine men, too, will 
ha\’c to ease into the new forging re- 
gime design-wise. Most designs sub- 
mitted today for execution by forging 
ate considered reasonable, but with the 
new lieai'ics, closer liaison will have to 
be maintained bebveen designers and 
operators to establish a common ground 
or understanding as to the possibilities 
and limitations of the forging process 
on the big machines. 

Tliis essential teamwork between 
the two probably will begin with the in- 
ception of the design, progress tlirough 
the drawing stage, ana continue right 
down to the forging operation, 

► Greater lutercst Seen— With the new 
heavies on the way for Wyman-Gordon 
and otlier operators, interest in de- 
signing into the large forge press has 
been stimulated. Initially, many air- 
frame men were hesitant to put all their 
production eggs into one basket— a 
limited source of heavy forge facilities 
—because machine breakdown could 
mean a serious curtailment of produc- 
tion. But tlie approacliing availability 
of a large number of the heavy presses 
has worked to dispel designer objec- 
tions, and reports are that if the big- 
tonners were available today, operators 
Mould have a flood of orders for large 
.'.ingle-piece forgings. 

► Other New Heavies— In addition to 
the 35,000- and 50,000-ton units for 
W’\ man-Gotdoii. similar-size forge 
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BY SUPPLYING Finished TURBINE AND COMPRESSOR BLADES 


Utica is proud of its part in the forging of turbine 
and compressor blades for jet engines- And now a new 
step has been added. An important defense task has 
been taken from other hard working shoulders — and 
the country’s all-important blade production for jet 
engines thus speeded and increased. 

Utica’s facilities now include an entirely separate 
and extensive plant for the finishing of blades. Giant 


precision grinders and broaches cut roots into hard-to- 
work metal. Automatic polishers bring airfoil character- 
istics to perfection. The finest of metrological equip- 
ment gauges the finished product. 

This is not work that can be done by rote. Many of 
these are ’’first-time" processes. They require the ad- 
vanced and specialized knowledge of metallurgy and 
metalworking for which Utica stands. 



UTICA DROP FORGE & TOOL CORPORATION, Utica 4, New York 

MAKERS OF THE FAMOUS UTICA LINE OF DROP FORGED PLIERS AND ADJUSTABLE 


WRENCHES 





PERFORMANCE 


for ProducUon 


Screw uniis Jnigned 
by Vard — 

> lo 9’% efficiency— 
substantial savings in 
and K.P. requiremems. 
Radii and pitch diameter of 
races in Vard Ball Screws are 
held to tolerances of .0004. 

This fact coupled with the 
spacer ball principle, insures 
faster action at greater loads, 


presses are going to Aluminum Co. of 
America at Cleveland; 25,000- and 
35,000-tonners to Kaiser Aluminum & 
Chemical Cotp. at Newark, Ohio, and 
to Harvey Machine Co. at Torrance, 
Calif. 

These eight heavy forgers are not 
the only big machines in the works. 
Nine big extrusion presses ranging from 

8.000 to 20,000 tons will be put into 
plants operated by Kaiser, Harvey, 
Alcoa, Reynolds Metals Co., and Ctir- 
tiss-Wright Corp. 

► Materials, Parte— Work at the Nortli 
Grafton plant is devoted solely to air- 
craft parts-mainly airframe components 
and some engine pieces. Aluminum al- 
loys foigcd include 14S, 25S and 75S. 
Some 51S has been forged in the past. 
Magnesium alloys used arc AZ80 and 
ZK 60. 

No titanium alloys have been forged 
at North Grafton, work on this metal 
so far having been restricted to W'yman- 
Gordon’s \Vorcester, Mass., plant on 
an experimental basis. Large-press forg- 
ings of titanium will not be transferred 
to North Grafton until the Air Force 
directs the shift. 

Parts that have been nr are now 
being made in aluminum and mag- 
nesium alloys range in weight from 
about 25 to 500 lb. Surface of about 

1.000 sq. in. is the limiting area pro- 
cessed on the 18.000-ton press, but 
this isn't a liard-and-fast figute-it dc- 

K ds on the forging configuration. 

nponents include spars, beams, ribs, 
braces, bulkhead segments, centrifugal 
impdlers, axial-flow rotors, heavy fit- 
tings, crankcase sections, iiclicopter 
rotor grip plates, and landing gear 
cylinders, for^s, trunnions, and wheels. 
► Longer Pieccs-It is possible to make 
parts of considerable length on the 
press. One experimental T-ssetion spar 
tor a bomber is 17 ft. long and weighs 
only about 100 lb. 

On the new ])rcsscs with their 12x32- 
fl. beds, greater possibilities arc opened 
u]j, even though the bed size isn’t a 
direct indication of the forging size 
obtainable. Size will depend mostly on 
the geometrv of the part and the ma- 
terial used-the higher the strength, 
the greater the pressure required, l-'or 
forging 75S, 35,000-40,000 psi. pressure 
is required. 

Meanwhile, forgings up to 20 ft. in 
length are seen as probable with the 
new Air Force presses, and thinner 
walls, loo. arc in the picture if die ma- 
terials will hold up. There is a possi- 
bility of going to lengths of 40 ft, and 
on some types of work even to much 
greater stretches through the use of 
multiple dies put through the press suc- 
cessively. But this capability is merely 
conjecture— the answers still lie in the 
problem-shrouded future. 

In the final analysis the controlling 
fador for forging length will not be 



In aircraft construction. Cherry Blind Rivets are vir- 
tually indispensable. Their practicability is demon- 
strated by the fact that more than a quarter-million of 
these ingenious rivets help stitch various components 
of the modem super bomber — as many as sixty 
thousand arc used in the construction of a four-engine 
transport. Their use makes possible refinements of 
design and assembly methods of control surfaces and 
other components that speed fabrication with big 
savings in unit costs. 

The use of Cherry Blind Rivets has spread from air- 
craft construction to all industry. Designers and pro- 
duction engineers find them especially applicable In 
blind spots because Cherry Blind Rivets are installed 
by one man from one side of the work and eliminate 
the helper used to buck other types of rivets. Cherry 
Rivets are used in double-surfaced structures, box sec- 


tions, tubes, ducts, and other hard-to-reach places. 
Their lime and cost saving features arc used to advan- 
tage in railroad cars, busses, trailers, household ap- 
pliances, automobiles, and other equipment where 
reduction in assembly time can be substantial — where 
improvement in product is important. 

Cherry Blind Rivets are one group in the Townsend 
family of fasteners which arc used by all industry to 
fasten metal, plastics, wood, glass and fabrics together. 
As specialists in cold heading, Townsend engineers, 
with a complete line of fasteners and parts to draw 
upon, can belter help solve your fastening problem by 
giving you an unbiased recommendation. If necessary 
(hey will design a special item to fit your individual 
need. For information on how you can speed pro- 
duction by improving your fastening efficiency, write 
your nearest Townsend plant or office. 


Townsend 

H COMPANY • ESTABLISHED 1816 


THE FASTENING AUTHORITY— Experience: over 136 veers— Capacity: sixty-million ports 
daily — Products: over fen-ttiousond types — solid rivets— cold-Seoded ports — Charry Rtind 
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THE POtNT OF NO RETURN BECOMES 
A POINT OF ASSURANCE 

The Bendix Ignition Analyzer actually foresees the 
future by predicting the remaining life of spark plugs. 
With the Ignition Voltage Control the operator can 
determine the present efficiency of all spark plugs and 
put the finger on any weakness in the system — even 
though it has not yet affected the operation. If the 
control reveals impending trouble, corrective action 
may be taken before material harm takes place. With 
an airborne installation of the Ignition Analyzer, the 
test can be made before an over-water flight reaches 
the point of no return. By viewing the wave forms on 
the face of the ’scope and comparing with known 
patterns, the operator can quickly make the right 
choice ... to return without mishap, to operate at 
reduced power and prevent complete engine failure 
or to continue safely at cruising sp^. 

So, for maximum safety and operating efficiency it pays 
to make provisions for installation of a Bendix Ignition 
Analyzer on all your aircraft. 

Detailed information available on request. 





The Bendix Ignition Analyzer is avoilable for either airborne 
or portable-airborne Inslolialions. It can be used with either 

ignition anaiyzer that can predict sporlTplug foilure before 
it occurs . . . make an efficient check of more than one 


ucroiir BMNCff Officer 
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with Du Pont Aircraft Explosive Rivets 


the press but the length of the fuiiiace 
as a supporting piece of equipment. 

► From Two to Onc-Onc big job that 
the new presses could perform would 
be in tlic production of larger one-piece 
forgings. I.imibations of the 18,000- 
ton unit now make it necessary to forge 
large, heavy items (bulkheads and ribs) 
as bvo or more components, later ma- 
cliincd at the joining ends and fastened 
nitli bolts. In some instances a large 
mniibcr of bolts would be required, 
adding substantial weight to the com- 
pleted assembly, c.xtm manhours and 

As an example of what might be 
done on one of the new presses, a de- 
sign for a rib which would now be made 
in two sections with respective lengtiis 
of 45 and 39 in. (87 in. total), pro- 
jected areas of 1,030 and 845 sq. in. 
(1,875 sq. in. total) and weights of 143 
and 139 lb. (282 lb. total), might be 
combined in a single forging of equiva- 
lent length and area and weighing only 
about 250 lb. 

► Careful Analysis Needed— There is a 
point of diminishing return in the size 
of forgings that might be produced, be- 
cause of the cost and time involved 
to produce the dies. It is felt in oper- 
ator circles that the 35,000- and 50,000- 
ton presses will afford a much closer 
insiglit to the solution of this problem 
than has been possible with the 18,000- 
ton unit. Some ^ple are even talk- 
ing of presses in uie 200,000-ton class, 
but othen feel that a bait should be 
called, because of the tooling problem 
involved. 

The thinking is that tire 35,000- and 
50,000-ton presses are limitations for 
the present— a stopping point to get 
the tooling answers first. Also, to meet 
metallurgical and mechanical specifica- 
tions for larger forgings, properties of 
billet materials in the larger sizes must 
be perfected to take full advantage of 
the larger presses. 

► Fewer Passes— Operators would like 
to eliminate kneading with the larger 
presses, to cut production costs, but 
the report is that present materials 
will not permit this. Also, some forgings 
have to go through the press several 
times to get the required configuration, 
because press pressures available can’t 
do the job with fewer passes. With the 

reater pressure of tire new presses, 

diiction expense. 

For e.xample, for a simple part, the 
billet may have to go through the press 
only once. After this, the flash is re- 
moved on a trim press (if it is a quan- 
tity production part) or a bandsaw. 
Then, the part is cleaned in caustic 
(pickling), inspected and any surface 
defects ground out. 

A more complicated part goes 
through a series of dies to bring it to 
the final configuration and the steps 


Blind fastening moves as quickly as 
work along open seatrrs when you use 
Du Pont Aircraft Explosive Rivets. 
These one-piece fasteners arc set 
without a bucking bar.Working from 
the head end of the rivet only, you 
get a neat, tight-fltting job in as little 
as 134 seconds. No after-finishing is 
ever required. 

Explosive Rivets are used through- 
out the aircraft-building industry to 
speed all types of fastening opera- 
tions. These versatile Rivets sim- 
plify fastening when the opposite 
member or surface is so close to the 
one being riveted that no other type 
of rivet can do the job. 

Why not take advantage of the 
time-saving efficiency of Du Pont 


Aircraft Explosive Rivets in your 
own plant? They are available for 
early delivery. Write for full infor- 
mation and specifications. E. I. 
du Pont de Nemours & Co. (Inc.), 
Explosives Department, Wilmington 
98, Delaware. 

HOW DU PONT AIRCBAFT 

IXPIOSIVI RIVITS WORK 





DU PONT 

AIRCRAFT EXPLOSIVE RIVETS. 

y»-*T i r T nf rv ^ Product of Du Pont Research 

y flU HUliP as(z>ob 


AVIATION WEEK, 


or 17, 1952 


BITTER THINOS FOR SITTER 


10. ..THROUGH CHEMISTtr 




NOW AVAILABLE! 



wide frequency-range precision inverter 

can also be used as a precision synchronous rectifier 
or "ring demodulator" 

Designed for mililery and industrial use: Bristol Syncroverter 
Switch is designed for a wide range of applications, including 
precision use in aircraft and guided missiles at high altitudes, 
gun directors, electronic computers, instruments, null detectors, 
and many similar devices. 

Contacts: Contacts are provided for double-pole reversing 
switch action, or two synchronized independent single-pole 
double-throw actions. 

Response; The switching time is in the order of 50 micro- 
seconds. 

Effects of Thermal emf eliminated: Extremely small thermal 
emfs at the contacts are self-cancelling by the double-pole re- 
versing contact arrangement. 

Switching Dissymmetry: Less than of 1 percent. 

Hermetically sealed in a military-type case against dust and 
corrosion. 

Write for complete specifications to The Bristol Company, 130 
Bristol Road, Waterbury 20, Conn. 

^BRISTOL 

FINE PRECISION INSTRUMENTS FOR OVER 60 YEARS 


previously mentionetl would have to 
I)c piTformcd between each forging 
operation. Obviously, if these successive 
forging steps and intermediate opera- 
tions were lessened, production would 
be simplified. 

► TTiinner Walls— Anotiicr promising 
possibility witli the bigger presses is 
tliinncr wall sections. One difficult 
that has been encountered is that die 
materials up to tliis time arc reported 
to have been unable to withstand the 
prolonged liigli pressures needed to 
c-ause tlie metal to 9osv and fully fill 
tire cavities without the die being 
permanently deformed. 

Since press forging action is tire 
product of pressure multiplied bv time, 
operators now see it theoretically pos- 
sible to produce tiiinner sections, be- 
cause witli tlic greater pressures avail- 
able, the pressure application time pos- 
sibly could be greatly reduced. 

Better die materials, improved lubri- 
cants and the greater rigidity of the 
new prc.sscs can in some measure help 
in the solution to the problem. 
■Ilirough this approach, closer tolerance 
forgings probably will result. 

► Strictly Military-The machines that 
nil) come into existence under the Air 
I'orcc’s heavy press program must be 
considered special equipment. Right 
now they are viewed as essential tools 
to meet aircraft, engine and some air- 
borne artillery needs in an emergency 
build-up for a period the end of which 
cannot now be foreseen. 

But when this military emergency is 
over, how will the giant machines figure 
in the industrial scheme? On this Mint 
it is generally agreed that the heavy 
press units will be relegated, generally 
to a standby status. There probably 
will be limited operation for very ad- 
s’anced aircraft and engine designs, to 
produce components with strength/ 
weight ratios that svill be "musts” for 
experimental military planes of the 

There is always the possibility that 
the presses can be put to commercial 
uses, and operators already are racking 
their brains to justify these applications. 
But at this reading, the commercial 
outlook for these machines is not too 
promising, because of the economics 
involved— die costs would be high and 
large runs would be requited to justify 
press operation. 


Jet Blankets From Canada 
H. 1. Thompson Co. has formed a 
Canadian corporation to produce its 
Refrasil high temperature insulating 
blankets for jet aircraft and other 
applications, also Thermo-Cousti low 
temperature acoustical insulation. Can- 
adian subsidiary will be located at 
Guelph, Ontario. 
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Weston Ruggedized Instrumenu (Model 1521 Class 52—300 microam- 
peres through 8 milliamperesd-c inclusive) have received full qualification 
approval from the U. S. Signal Corps under specification MIL-M-10304. 
For full information contact your local Weston representative or write: 
Weston Electrirral Instrument Corporation, 617 Frelinghuysen Avenue, 
Newark 5, New Jersey. 


WESTON 


RUGGEDIZED INSTRUMENTS 


EQUIPMENT 


C-124 Passing Combat Test in Korea 

• Giant transport plays a 
key role in airlift. 


• Whole wing now flies 
the Douglas plane. 

By R. P. (Pepper) Martin 
World News) 

Tokyo— 111 a modest revolution in 
combat cargo air transport, the giant 
C-124 Globcmaster, a comparative new- 
coinct, is beginning to replace C-54s 
in tlie Korean airlift. 

llic Globcmaster, now about two 
vears on the Douglas production line, 
lias been used in the United States by 
the Strategic Air Command’s Strategic 
Support Unit squadron. It was given a 
thorough test in Alaska. But the first 
tea] test in squadron strength and under 
actual war conditions came in Korea, 
where a whole wing has been converted 
to the huge plane. 

Preliminary evaluation discloses that 
the Globcmaster is suitable for use in 
normal combat conditions. It is, how- 
ever, too early to evaluate how the plane 
stands up in sustained operations under 
grueling conditions. 

► Payload Limits— Because of a shortage 
of gasoline in Korea, the Globcmaster 
must carry enough fuel for the round- 
trip plus a safety margin. The payload 
is now just edging above 30,000 lb. 

’Ihe Globcmaster can get in and take 
off from short, rough fields— it can use 
a 3,000-ft. strip-but there is no carM 
utilization under these conditions. It 
is an exceptionally sturdy plane. One 
landed short and hit a four-foot bank, 
knocking out its left landing gear. But 
the plane rolled 3,000 feet before the 
gear finally collapsed. That was the only 
major operational accident thus far. 

Tlie C-124 has by no means replaced 
the C-46s, C-47s, C-54s and 6ll9s 
that are the workhorses of the airlift. 
'Ihe smaller planes are far more suited 
for short or shuttle runs- The C-124 
now, however, is a key Mtt of the team 
tirat has carried more than 1.7 million 
passengers, more than 240,000 ait evac- 
uees and approximately 500,000 tons of 
cargo to and from Korea. 

► C-124 vs. C-54— Mete size may be 
misleading in terms of operational ef- 
ficienev, but here is a comparison of 
the &124 and the C-54; 'The C-124 
carries four times as much cargo and 
four times as many passengers as the 
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ing loaded for flight to Tokyo to be n 
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C.54. It is the only cargo plane tliat 
tan carry an M-24 light tank. 

It has a gross takeoff weight of 175,- 
000 lb. and is driven by 3,500-hp. 
(rated) engines, compared to the 73,000 
lb- and 1.45D-hp. engines of the C-54. 
ll tonsuincs bctuccn 2.400 and 2,800 
lb- of fuel an hour tmisiiig at 170 to 
175 fcnot.s on the Korean run. The 
C-54 uses 1.200 lb, af gasoline an hour. 
The C-124 is 127 ft. 1 in. long, has a 
wingspan of 173 ft. 4 in. and the tail 
stands 48 ft. 4 in. high. Ttie C-54 is 
93 ft. II ill- long, .spans 117 ft. 6 in. 
and stands 27 ft. 6 in. high. 

► Troop Transport— The Globeinister’s 
immense capacity (25 tons of cargo, or 
200 combat troops, or any combination 
of the two) makes it ideal for cargo or 
troop transport on all but shuttle runs. 
.\ctna11v it has not yet been used to iK 
full capacits'. In the past, the 31 5th Air 
Dis ision (Combat Cargo) moved entire 
units from lapan to Korea or from base 
to base in Korea. Some of these units 
Inuc been mmed 20 times or more. 

But the onlv unit lift bv the C-124 
thus for has been a practice moi ement 
of 3.500 men. I'cnir Globcmaslcrs were 
used in the lift, each averaging about 
1 80 combat-loaded men, each man with 
a hiindred-poiind barracks bag. Fifty 
vehicles. 30 trailers and large quantities 
of supplies and paraehntcs were lifted 
at the same time. 

T«x>ntv-five of the C-124s could 
move 5,000 equipped combat troops 
one wai- with no wasted time or effort. 
By shuttling the planes hack and forth, 
enormous numbers of troops could be 
inoied qiiickh- arnwhcrc in the Far 
Fast. 

► Evacuation of 3\’onndcd-3Vliilc 
proud of file Clolicinaster’s c-.ugn capac- 
ity. ,\ir Force men arc also quirk to 
point out how the plane has saved lives. 
In one air evacuation of wounded, it 
took onlv 20 minutes from the time the 
wheels touched ground until the last 
of nearlv 100 wounded were aboard am- 
bulances nr a C-47 that canied them to 
a ncarliv hospital. Litter teams carried 
some piticnts down the ramp, wliile 
others were unloaded on the ela’ator. 

Tlic historv of the C-124 in Korea 
is an exciting study of frustration, ex- 
perimentation, and finallv. comparative 
success. Farly in 1951. Brig. Gen. lohn 
P. Ilenehn', CG of the 31 5th -\ir Divi- 
sion, urged that tlies' be tested on the 
Korea airlift- The first plane from the 
Air Proving Ground arrived in Septem- 
ber. Tlie crew had orders to test it 
under all conditions and with every 
type of cargo, passengers and air cv.ics- 
' Tlie test was successful. A world’s 
record load of 167 air evaes. 102 of 
them litter patients, was set- Two 25- 
ton loads of hand grenades and ex- 
plosives were lifted from Japan to 
Korea. There was "no sweat" on either 
maximum laid. The heaviest single 
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Sl’ECIAI, DOCKS were buill for C-U4 imintcnance, as hangars proved too small. 


item carried was a 33, 000-lb. prime 
mover tank. Radar vans, a 31,000-lb. 
Air Force Ere truck, the fuselage of a 
wrecked F-36, H-19 helicopter fuselages 
and extraordinarily heavy items that 
could not be eairied in a C-119 were 
airlifted. 

► .Airlift Assignment— The Air Force ac- 
cepted a recommendation that C-124s 
be assigned to the airlift. This .spring a 
Mobile Training Unit from Chanute, 
111., arrived in Japan. Selected flying 
crew personnel were Sltcred in from the 
374th Troop Carrier Wing. Classroom 
instruction ranged from three to six 
weeks. In addition to normal instruc- 
tion and checking, pilots took 40 hours 
in the Loadmaster's school. They also 
flew C-S4 missions to Korea to main- 
tain their flying proficiency while train- 
ing on the Globcmastcrs. 

The frustrations were primarily in 
maintenance. Boxes of spare parts and 
other equipnient, which for some rea- 
son had not been given priority, were 
off-loaded at Travis field to make room 
for higher priority ca^o. The C-124s 
arrived in Japan, some of them lacking 
c\en fly-away kits. 

The Pacific pipeline and warehouses 
on both sides of the ocean ate not yet 
filled with critical parts, thus complicat- 
ing tlic already difficult problem of 
maintenance. The C-124s arc inopera- 
tional a far greater proportion of the 
time than the C-54s, simplv because of 
tlic shortage of parts and inexperience 
of the ground crews. On occasions, only 
four of the planes have been operational. 
Experienced officers suggest that a sys- 
tem be established to blueprint the 
backlog of parts that a unit will need to 
operate efficiently overseas. 

► Too Big for Hangars— Parking space 
had to be reshuffled to accommodate 
the huge planes. There are no hangars 
in the theater large enough to arcom- 
modntc them, so nose docks had to be 
built for maintenance, all of which is 
done outdoors. The orange-pccl cowl- 
inss simplify repairs on tlic four Pratt 
&• Wiitnev R-416f)-2nW engirics. Most 
parts and all cables are plainh- labeled 
so there is little chance of confusion or 


mistake. But ground personnel have 
not yet learned all the short cuts that 
speed up maintenance. 

Fifth Air Force was somewhat wor- 
ried at the thouglit of wliat the big 
planes might do to runways on the tac- 
tical fields. Actually, if some air is let 
out of the tires, the Globemastcr has a 
lighter imprint pressure per square inch 
than a C-54. It is doubtful that the 
planes are harder on nimvjys than 
heavily loaded B-26s and F-84s. 

The first week of July, Brig. Gen. 
Chester E. McCarty, 315th Division 
commander, took to Korea tlie first load 
of supplies flown by a C-124 ail-Combat 
Cargo crew. He carried five J33 jet en- 
gines on the outgoing trip and brought 
117 passengers back to Japan. Since 
then, the C-124s have made tegular 
flights to six bases in Korea, and liave 
hauled cargo to Iw-o Jima. Guam. Oki- 
nasva, the Philippines and Indo-China. 
► Easy to Fly— ,A majority of the pilots 
now prefer the C-124s to the C-54s. 
They sav it is an easy plane to fly. In 
the air. there is a tendenev to oscillate 
sideways, possibly because the aileron 
boost is so sensitive pilots have not yet 
become accustomed to it. Passengers 
feel no discomfort, but the pilots admit 
experiencing “a weird sensation” on the 
flight deck. 

The pilots sit 26 feet above the 
ground. In training, they quickly dis- 
covered that more accurate depth per- 
ception was needed, especialh' on night 
landings. Thev also had some difficulty 
adjusting themselves to the need for 
calculating ground toll in hot weather. 

'lire more experienced pilots s,av the 
instrumentation leaves something to be 
desired. The position of the flight 
group of instruments forces "us to twist 
our necks too much,” they sav. But all 
of the pilots like the simplicity of the 
instrument panel. .All engineering in- 
struments are on the engineer’s panel, 
so the pilot is concerned onh’ with 
power and instrument flying instru- 

Despite its bulk the C-124 has con- 
siderable maneuverability. Flippers on 
the tnp side of the ailerons go up 24 
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AMERICAN AIRLINES ’-^ 

<C^/imencaS Jieading Airiin^ 


to California and the Arizona "Sun Country" 


This year follow the summer to its 
winter headquarters in California 
and the fabulous Arizona “Sun 
Country.” And don't miss San 
Diego— only a few miles from La 
Jolla Beach— only a few minutes 
from the Mexican border. 

Remember, too, that the south- 
ern “Sunshine Route” of the Flag- 
ships is first choice with experi- 
enced sun worshippers. So take the 
best to the West— go by Flagship. 
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Write Today 
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degrees with full flaps. T liis stops 
aileron flutter at low speeds, and gives 
titc pilot mucit better coittiol. 
►Avionics, Equipment— Pilots praise 
the Globcmastcr's autopilot aitd the 
radio system. T'lie Sperry automatic 
pilot liolds the plane svitliin ! degree 
tiitd a maxitntini rise or fall ot 20 f«;t. 
I'htis flying is more comfortable for air 
Lvacs. T’lie Globemastcr has omnirange 
equipment with 270 cliannels and Dili' 
with 18 channels, plus one gitard clian- 
nel, far superior to tlie C-5-l’s equip- 

tions network can be cstablislied on 
UII!'‘ if ground contact is lost. 

Tire engineer’s panel is about the 
same as a 15-56. A prospective C-124 
panel engineer can pass tlie course in 
three weeks if lie lias liad experience on 
the B-29. B-50 or B-56, A non-panel 
engineer goes to ground school for 
about 100 hours instruction at the 
pimcl, but a qualified panel engineer is 
reads after about -10 liours. 

Unlike the C-54. the Globemastcr 
lias all-electric instrumentation. If a 
C-54 loses the tsvo inboard engines, the 
pilot has no instruments. The electrical 
ssstem must go out on the C-124 be- 
fore the pilot loses hi.s instniments. 

Fuel gauges read in pounds rather 
tlian gallons to simplifv calculation of 
balance and total weight, which are of 
utmost importance in the C-124. Tlie 
earlier planes carried 66.000 lb. of fuel 
in six tanks, but those coming out of 
tlic factors' now carrv an additional 
1.000 lb. and have 12 fuel tanks. Panel 
engineers seem to prefer the older 
lanes because the manual fuel selectors 
avc only six controls. There are 24 
switclics on tlic new electric fuel se- 

llie navigator's job is simplified by 
automatic computation of true air speed. 
But he must go to the lower deck to 
read tlie drift meter. 

► In-Flight Safety-The C-124'cmpha- 
sizcN in-fliglit safeti . If the elevator, 
fiont loading door or anv fire-wall door 
opens, a warning liglit flashes. The pilot 
is warned if tlie autopilot goes off be- 
cause of electrical failure. Lights in the 
fuselage illuminate uings and engines 
for in-flight examination. I.ights in the 
landing gear provide illumination for 
pre-landing inspection. 

All sections of flic plane arc readily 
accessible during flight. The prop syn- 
chronizer motor and the automatic 
pilot amplifier arc in a compartment be- 
low the flight deck which also contains 
the radio equipment tliat i.s not on the 
flight deck. Automatic pilot gyros are 
in tlic tail and otlicr compartments 
which are accessible. 

A compartment provides access to the 
wing compartments, generator and 
power units. In-flight repairs cannot be 
made on the prop or leading edge of 
the nacelle, but the carburetor, fuel 


(ninips, gas lines and electrical system 
in each engine arc accessible. 

During the training sessions, an in- 
flight emergency is simulated and all 
pilots and crewmen go into the wing 
separately to track down the trouble. In 
a recent fliglit from Korea with 138 
passengers, tlie left outboard engine 
caught fire. The automatic fire ex- 
tinguishers did not function properly, 
and a crewman, Sergeant Curtis Biggs, 
crawled through tlie wing and put out 
the blaze. 

The plane Iras a 600,000-Btu. heater 
in a pod on each wingtip to prei'ent 
icing. 'I'wo others are in the massive 
48-ft. tail, to prevent icing on the sta- 
bilizer and to warm the passenger com- 
partment. ,'\ 200.000-Btii. heater keeps 
the flight deck comfortable. In the 
.Alaska test, carburetor heat was suffi- 
cient to prevent icing cwcii at outside 
temperatures of — 40F. 

► Load Handling— A fully loaded C-124 
(weight empty is 95.000 lb. and maxi- 
mum allowable weight is 210,000 Ib.l 
is an awesome example of the "push- 
button age” as it rumbles up to tire 
unloading ramp. The liuge clamshell 
doors under tlic flight deck swing down 
and out. llie doubic-treadwav ramp 
(12 feet long when foldcdl drops slowlv 
and then kicks out the wheel-mounted 
forward section. Fullv extended, the 
ramp measures 27 feet. The treadway 
can be adjusted to anv size vehicle the 
plane will carrv. At night, lamps inside 
the nose floodlight the ramp and un- 
loading arc-a. 

r.oading and unloading is almost en- 
tirciv mechanical. A snatch block is 
used to place cargo in position where it 
can be lifted on one of the two hoists. 
One cable of the hoist can earn 2.000 
lb. All four can carrv 8,000 Ih. lifting 
•Straight up. With the .aid of snatch- 
blocks, they can lift 16.000 lb. The 
licaviest cargo is winched in from out- 
side the plane, while big trucks winch 
themselves in. The hoist operates from 
four positions so that cargo can be 
nicked straight up without placing ex- 
cess strain on the hoist or the cables. 

Tlic treadvvav inside the plane can 
support a maximum of 50 pounds per 
square inch, 'llie maneuvering area will 
support 50 pounds, while the “red” 
or danger area will support only 1 5 psi. 
Tliis danger area must be shored over 
to support heavier cargo. 

Tlie clectricallv-operatcd elevator will 
lift. 9.500 lb. and will support 9.600 lb. 
in flight. 

Safetv is emphasized in handling 
cargo. The hvdraiihc pump that can 
be used to operate the nose doors and 
ramp fthc hoist and winches are all- 
elcctricl has three controls— two on the 
flight deck for the pilot and engineer, 
and one at the nose door. 

The lock in the clamshell door is a 
mechanical steel finger that reaches 
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• EXPERIENCED FLIGHT TEST 

INSTRUMENTATION ENGINEERS 

• FLIGHT TEST ENGINEERS 

• FLIGHT TEST ANALYSTS 

Dealing with 

- GUIDED MISSILES 
• AIRPLANE SYSTEMS 
• AUTOPILOTS 

The Missile and Control Equip- 
ment Laboratory of North American 
Aviation has openings in its flight 
test organization to handle flight 
testing of guided missiles and elec- 
tronic control systems. 

Excellent opportunities are of- 
fered for experienced engineers and 
analysts with airplane and guided 
missile flight test and flight test in- 
strumentation background. 

Outstanding opportunities are 
available on a long-range develop- 
ment program on basic guided mis- 
sile work. 

• SALARIES COMMENSURATE WITH 

TRAINING AND EXPERIENCE 
< EXCELLENT WORKING CONDITIONS 
• FINEST FACILITIES 
AND EQUIPMENT 


noiv. 

Give complete resume of education, 
background and experience. 


NORTH AMERICAN 
AVIATION, INC. 

Engineering Pci sonnet Department 
Missile and Control Equipment 
Laboratory 

12214 LAKEWOOD BLVD. 
DOWNEY, CALIFORNIA 
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MASKING TAPE 


Tlie Fastest and besf 
masking tape made ! 

.All enlirelv new tape created bv 
Mystik-s exclusive lialamvd Formula: 

The cellulose fiber hacking -saturated with a 

riihher than fiber. Thinner, stronger, fully 
creped for double llexibiliiv. this barking is in 
perfect balance with the right adhesive 
strength to hold under all cundilions . . . vet 
Striji off <4caii and fast in one piece. This ' 
perfect balance makes Mystik llraiid 
Thinllex the Jastest and best masking lajie 
made. .Makes sharjicr lines . . . leaves no resivlue 
— stain-resistant . . . does a better job faster. 
at Imver costl You've never tried a masking 
tape like My.stik Brand Tliinfiex! Write for 
iiifonnalion ami .samples. Mvstik Adhesive 
Products. 2613 N. Kildare ,Ave.. Cliicago 39. 


Salf-Stik Waterproof ClolK Topes— 14 eolorsi e New Mystik ThinOex* Masking Tope 
Uncooted Cloth Topes • Mystik Protecto-Mosk* e Mystik Spro-Mosk* • Mystik Sand-Blast* 
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drives ... the positive check lor tool 

driving. 

Write forourbooklel-Riveting 
with HI-SHEARS" lor complete 
installalion and inspection 
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over imd cianips on the other door be- 
fore pulling back into a locked position. 
A jam lock on cacli of the doors will 
hold them in place if the door lucks 
should break. In an emergency, the en- 
tire clamshell can be dropped. 1 lie 
elevator can be dropped in flight, or 
lifted out and the hatch used to jettison 

Tile hoists also have automatic sliut- 
off to keep them from colliding during 
movement of cargo. A guard prevents 
them from being driven off tlie end 
through careless operation. 

The C-124 is a two- or three-decker 
according to need. The lowest deck, 
about 5t ft. deep, is for small cargo. 
The main deck will hold a single item 
measuring 12x12 ft. It can be divided 
into an upper and lower compartment 
bv lowering a steel panel from each side, 
llcadrooin on both decks is fi ft. 2 in. 
Two sets of web seats or stretchers are 
hung on removable po.sts in the center 
of the plane. Litten or scats ate also 
fitted on each side of the plane on both 
decks. Safeh’ gates hang from caeli end 
of the upper compartment. Fullv 
loaded, the C-124 can carry 127 litter 
cases and eight attendants, or 200 com- 
bat troops witli personal equipment. 

► Time Studies— Tliere is some criticism 
that the C-124 takes too long to load 
and unload, but much of the criticism 
seems unreasonable. The length of time 
spent on cargo, of course, depends on 
the type. Tlirce 6x6 tnicks fullv 
loaded can be dris’en off or on in a mat- 
ter of minutes. A full load of combat 
troops can be out of the plane in four 
minutes. Sixty-five ambulatorv and 102 
litter cases were unloaded in 32 minutes. 
The heaviest cargo can be loaded and 
unloaded from the Globcmaster in 
about 3i hours. 

Experiments are being made with 
pile pre-loading to reduce the between- 
fliglit time lag- Diagrams of cargo 
space are drawn on the ramp, and 
weight distribution is planned before- 
hand. But this uses up considerable 
ramp space, and there is a .scarcitv of 
this at Far East Air Force bases. Sim- 
ple cables and fasteners svhich can be 
attached or released in .a few minutes 
arc standard equipment. 

.\ major contradiction is the need for 
extreme care in cargo linndling while 
speeding up the turn-around time. Each 
C-124 is valued at about S3 million. 
•Ml personnel has to be carefullv and 
properly trained. Fewer hand laborers 
are used. Truck-drivers and forklift 
operators receive special training. Pilots 
took the I-oadmaster course, including 
driving of trucks, so they could super- 
vise unloading at fields where trained 
personnel might not be available to do 

The C-124 provides comfort and 
safetv for botli passengers and crew- 
men. Tlie rivo pilot scats slide side- 


ways as well as forsvard and back, pro- 
vidii^ room for maneuver and a 
comfortable fit for any size pilot. The 
seats are also semi-SIcsperette, so that a 
pilot can relax on long hops. There are 
three permanent bunks and a large buf- 
fet to provide liot meals for the nine- 

All compartments, e.xcept the snuiil 
cargo hatches, ate accessible in flight. 
Two ladders connect the flight deck and 
other compartments. 'ITiere is also a 
telescopic fireman's pole as an emer- 
gency escape hatch from the flight deck 
to tlic nose. 

Eight latrines are provided for male 
passengers, and another for the flight 
nurses or female passengers. A portable 
buffet can be set up to provide hot 
meals. Portable oxygen bottles are 
aboard, and there is a built-in oxygen 
system and outlets for all passenger’s. A 
loud-speaker system provides instan- 
taneous communication from the plane 
captain to crew men and passengers 
.ilike. 

Crewmen arc dubious about passenger 
comfort in flights this winter. Tlie nose 
door is not insulated, and those sitting 
in the forward part of tlic ship may 
find it uncomfortably cool. Experi- 
ments are being made svith a zipper cur- 
tain that will seal off the passenger 
compartment from the nose, but it has 
not yet been approved, 

► Good Use— “We’re making effective 
use of the C-124s," Gen. McCarty told 
.■\vtATiON Week. "Thev are now in 
daih' use, mainlv on our high-density 
runs between Seoul and tlic Tokyo 
area. Most of the flights are made in 
about 5i hours, plus and minus accord- 
ing to the strength of headwinds.” 

Passengers, most of them UN com- 
bat personnel coming to Japan on five- 
day "R & R” (rest and relaxation) 
leave, "enjov the trips- Tliey feel as if 
they were being chauffered on the 
ground in a Cadillac or Lincoln. They 
like the roomy nature of the plane, 
.since it gives them a lot of space to 
I’isit in and look out the windows. The 
C-54 is congested compared to the 
C-124. The men also like the flight 
compartment, which they are generally 
invited to visit.” McCarty added. 

He said the C-124 has proved “vers- 
nd.iptablc” in handling unusual types of 
biilkT and heavy cargo. Since rail and 
sea shipment to Korea takes a month 
or more, counting waiting time at the 
docks, the quick airlift is extremely im- 
portant. 

"One recent instance." said Gen. 
McCarty, "was when an F-84 wing 
moved from the States. Two big jet re- 
fueling trailers were needed at Iwo Jima. 
Thev were needed in a hurrv and 
could never have arrived in time bv sea. 
3Ve put them both on the same plane, 
and had them there in hours.” 
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PRODUCT AND 
PROCESS ADVANTAGES 


DUCTILE IRON PROVIDES mechanical prop* 
erties which approach those of cast steel. In 
addition, it combines the machinability and 
wear-resistance as well as the fluidity and 
CBstabilily of cast iron. 

Presence of spheroidal rather than flake 
graphite not only gives this new material 
ductility that is unique among cast irons, 
but contributes much to its other excep- 
tional properties. 

REMARKABLE CHARACTERISTICS OF DUCTILE IRON 


increase demands 
for Ductile Iron 


1. Its elastic modulus, about 25,000,000 psi, 
is virtually unaffected by composition or 
thickness . . . 

2. It can provide a chilled, carbidic, abrasion- 
resistant surface supported by a tough duc- 
tile core. 


3. As-cast ductile iron of 93,000 psi tensile 
strength has the same machinability rating 
as gray iron with a strength of 45,000 psi. 




ns. All KINDS Of PCOPlf 
ARl GIVING BIOOD SO THAT 
OUR WOUNDID MAY IIVII 

• Today, the blood of a 
Boston bookkeeper may be 
flowing through the veins of 
a wounded kid from a Kansas 
farm . . . the blood of a pretty 
Southern housewifemay have 
saved the life of a grizzled 
leatherneck. For, blood is 
blood, a God-given miracle 
for which there is no substi- 
tute . . . and when a man’s 
life hangs in the balance and 
blood ia needed, there is 
nothing else to take its place! 

Right now the need for 
blood is urgent. In hospitals 
—at home and overseas — 


many men require four and 



blood must be there— v/hen 
it's needed. So give the most 
precious gift of all— your 
blood! 

Be assured that giving 
blood is neither diflicult nor 
distressing. And what a thrill 
there is in knowing that 
you’ve performed a really 
unselfish act! So call your 
local American Red Cross 
today and make an appoint- 
ment. And tell your friends 
and neighbors about your ex- 
perience. Let them share the 
wonderful feeling Americans 
get when they roll up their 
sleeves — and give blood. 
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Tower System Speeds 
Aussie Airport Traffic 

(.McGrjw-lJiU World News) 
Melbourne— An automatic indicating 
system wliicli enables tower operators 
at a glance to select the safest runway 
for aircraft to land and take off on has 
been developed in Australia. 

It is being evaluated operationally 
at I'lssendon Airport, Melbourne. The 
equipment has enabled the airport to 
handle higher density traffic. 

Appearance is simple, consisting of 
a chart-like, circular diagram over 
which moves a thin beam of light to 
indicate wind direction and wind 
strength. This is hooked up via selsyn 
inductors with a Dines anemometer. 
Head wind and cross-wind components 
on the duty runway are indicated by 
scales and runway markings on the 
diagram. Tlie line of light varies in 
length, depending on wind strength, 
Hie chart, or Runway Selectiou 
Console, is drawn up in polar coordi- 
nates, with straight lines emanating 
from a center point indicating tme bear- 
ing, as on a compass card. 

Radial coordinates (circles of increas- 
ing diameter emanating from the center 
point and intersecting the angular co- 
ordinates) give the speed of the wind. 
Each radial is numbered to indicate 
wind speed value and the farther the 
line of light reaches out from the cen- 
ter, the higher the speed. 

Colored areas on the chart represent 
runways and define the wind condi- 
tions under which takeoff or landings 
are to be conducted. Red colored 
areas signify operations arc not per- 
mitted at the airport. 

I he equipment was conceived by 
1. S. Tenenbaum, senior aeronautical 
engineer in Australia’s Dept, of Civil 
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Hassall 


Special cold headed 
products; 
nails, rivets, screws 

. . . made to order in any metal 



Row material inventory of Monel, Stain- 
less Steel, Copper and Copper Alloys on 
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SPIKED HP rou. 


PRODUCTION SCHEDULES 


WITH FORMED TUBES 


■k Material readily available. 
k Steel lubes manufactured to your 
order. 

k Aluminum, copper, brass, steel 
tubes fabricated to your specifica- 
tions. 

* Sizes H" O.D. to 6" O.D. 
k Wall thickness 20 go. to IT go. 

You can put the production problems 
for many components into the hands 
of your Formed Tubes Sales Engineer. 
Raw materials and scrap become his 
worries. You can depend on Formed 
Tubes to cut costs and make delivery 
on time. Write for Engineering Manual 
on Formed Steel Tubes. 

FORMED TUBES, Inc. 

Contract Div., 1101 Prairie St. 

Sturgis, Michigan 
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Aviation. It was constiuctcd by the 
government's Division of Aireays Re- 
search Laboratories. 

Flying Aids Improved 

Improvements in tiic design of two 
air navigation aids, a plotter computer 
and a protractor computer, liave met 
witli cuthusiasra among pilots, tlieit 
manufacturer claims. Both feature 
white opaquing behind the computer 
sc’ction, wliicli contrihntes to gootf visi- 
bllitv under all lighting conditions. 

'lire protractor computer lias a grid 
large cnougli to line up witli any merid- 
ians or parallels on all aeronautical 
charts; a separator washer prevents 
scratching when computer is rotated. 

The plotter computer provides a 
straiglit edge «ith scales for distance, a 
360 deg. protractor and a computer for 
figuring time, speed and distance prob- 
lems, converting nautical miles, statute 
miles, etc., and solves tegnlat problems 
in multiplication, division, proportion, 
ratio ana percentages and altitude and 
air speed corrections. 

\Vamer Sales Co.. 335 N. Michigan 
Chicago, 111. 

Drill Redesigned 

A two-spindle, 20-in,-s«'ing drilling 
machine has recently been redesigned 
and is recommended for a variety of 
production drilling jobs by its manufac- 
turer. Designated as Model MC-20, the 
new machine’s capability of li-in. drill- 
ing in mild steel is matched by a 
stronger column and a heavier base to 
provide tlie necessary solidity and en- 
durance. Sensitivity for small size drills 
makes possible a variety of drilling jobs. 

Operator etEcicncy is improved by a 
dial indicator for easy selection of power 
fcxds, tlie maker says, and a convenient 
lever to alter spindle speeds saves time. 

Sibley Machine & Foundry Corp., 
South Bend, Inel. 



‘DD.VKING' (:OMPO^E^TS 

Flechical coniponcnts arc now dunked in 
resins which liatden into a solid block to 
provide a protective coaling, electric insu- 
lator, liermctic seal and sbock-iesistnni 
liousitvg. Hot- and cold-pouiing “Scotch- 
cart” resins for temperatures ap to 250F 
liave been announced bv Minnesota Mining 
and Mfg. Co., 900 Fauquier St., St. Fanl. 
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The AVIATION INDUSTRY Uses 

HYSTER Lift Trucks 


MATERIALS HANDLING SUPERVISORS like Hystcr Lifl 
Trucks because they transport fast, stack high, get in and out 
of tough places, roll on pneumatic tires; are rugged, powerful. 
OPERATORS like Hyster Lift Trucks because they steer easily, 
carry and lift loads smoothly, take indoor and outdoor jobs in 
stride. 

MANAGEMENT likes Hyster Lift Trucks because they deal a 
low blow to materials handling costs — slash manufacturing 
and warehousing overhead and add to net profits. 

See your Hyster dealer for an eye-opening demonstration 
and a list of owners. Or write for literature. 

HYSTER COMPANY 
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FINANCIAL 

Avionics Maker Hits Profit Peak 


Sliarply rising sales and eaniings ate 
reflected in annual reports currently be- 
ing released by various segments of the 
aircraft industry. 

Collins Radio Co., a leading supplier 
of avionic equipment, displays new peaks 
in sales and profits for the fiscal year 
ended July 31, 1932. Total sales for the 
current period reached $64.3 million, 
up some 250% over the S19.5 million 
reported for the fiscal year ended July 
31, 1951. Net earnings more than 
doubled from $737,682 to $1,685,651 
during the same period. After giving 
effect to the 23% stock dividend paid 
at the end of the 1952 fiscal year, earn- 
ings were equivalent to 54.24’ per share 
on 387,645 shares of common stock out- 
standing, contrasted to only $1,78 per 
sliare for tlic 195) fiscal yeat- 

► Redetermination Helps— Price rcdctcr- 
mination on military contracts for most 
manufacturers has me-.uit a reduction in 
earnings. Not so for Collins. Included 
among current assets is an item of $2,- 
469.786 representing “unbilled price re- 
vision adjustments." Analysis discloses 
that this reflects estimated net increases 
under contract price revisions as esti- 
mated for the 1952 fiscal year. This 
upward contract price revision more 
than covers the company’s reported 
earnings for the year. Significantly, net 
profit margins on sales for the 1952 
period average onlv 2.6% as compared 
with 3,8% for 1951. 

TTie net worth position of the com- 
pany was at a new high of $7,528,835 
at the 1952 fiscal \Tiu-end- The net 
eqnitv pet common share was equivalent 
to 517.50 at that point compared to an 
adjusted 513-68 a year earlier. 

Sustained production for Collins is 
indicated with a reported backlog of 
$250 million at Julv 31, 1952. con- 
trasted with $175 million a year earlier. 
To finance its requirements the com- 
pany increased its V-loan to SI 5 miOion 
and the matiiritv of this revolving bark 
credit was extended to Oct. 31. 1954. 
Total long-term borrowings aggregated 
512.210.000 at July 31. 1952. 

► Lots of Customers— .A fuller measure 
of Collins' activities can be gleaned 
from the nature of its backlog. Produc- 
tion programs of "about equal size” are 
reported for the Air Force. Armv. Sig- 
nal Corps, and the Navv. Also, contracts 
are being fulfilled for the Atomic Fnerp’ 
Commission, State Department, Bureau 
of Standard.s, Treasury Department, and 
Coast Guard. 

M’hilc government contracts pres- 
enth' comprise the major portion of the 


company’s production activities, indica- 
tions of expanding coniniercia! volume 
are clearly evident. The management 
reports that sales of airborne communi- 
cation and navigational aids have more 
than doubled, and the "outlook for con- 
tinued growth in this field is e.xcdlent." 

.An example of additional diversifica- 
tion by Collins is found in its entry 
into the relatively new field of micro- 
wave radio communications. Users of 
microwave equipment include the oil 
and gas pipeline companies, electric 
power utilities, mining and lumbering 

► Profitable Research— There is no 
doubt that the successful current ac- 
complishments of Collins stem from 
the quality of its engineering and re- 
search work- Significantly, the com- 
pany reports “every |)roduct now being 
manufactured . . . began as a develop- 
ment in its laboratories." 

There are indications of even newer 
products to come. For example, the 

Northrop’s Gross 

Kneoutaging results in sales and earn- 
ings were revealed by Northrop Air- 
craft. Inc., in its annual report for the 
fiscal year ended July 31, 1952. Sales 
amounted to $187-5 million, up 109% 
over the $89.9 million shown for the 

1951 fiscal vear. Operating profit, be- 
fore faxes, doubled to $7.5 million for 

1952 from the $3.8 million reported 
for 1951. 

Net income, after taxes, however, 
was down to $2,420,605. equivalent to 
54.22 pet share on the 574.039 shares 
outstanding. This compared to $3,- 
276,053, or $5.70 per share, for the 
1951 fiscal period. In view of North- 
top’s cumulative losses of prior years, 
sufficient tax credits were available to 
be applied against 1951 taxable income. 
This obviated the liability for all excess 
profits taxes and part of net income for 
1951. Earnings in fiscal 1932. however, 
were fuliv subject to excess profits and 
noniial taxes. 

►Profit Pattern?— Northrop ’s net profit 
margin of 1.3% on sales for fiscal 1952 
may well be indicative of a pattern to 
be revealed in subsequent annual re- 
ports by other aircraft huildets. Volume 
deliveries, however, promise to be a 
major offsetting factor, to sustain, if 
not increase, the prevailing earnings 
level. 

Northrop’s backlog at July 31, 1952, 
aggregated $416 million, with "sub- 


cump.iny notes considerable work is in 
process on stabilization and guidance 
systems for automatic flight control of 
aircraft and automatic distance-measur- 
ing air navigation equipment, as well as 
on system components tanging from an- 
tennas to instruments. Some of these 
projects ate under sponsorship of the 
armed services while others arc being 
conducted independently by the com- 

The dcs'clopnieiit of the Mechanical 
Filter, a device wliich makes possible 
full utilization of available frequency 
tliannels (,Avi\rios Week Nov. 3, 
p- 611, has recently been completed. 
This component is currently being in- 
corporated in both military and com- 
mercial equipment as well as being sold 
to otlicr manufacturers. 

The second of two 60-in. cyclotrons. 
po|)iilarlv referred to as “atom smasli- 
cts." designed and installed under con- 
tract with the .Atomic Energy Commis- 
sion. was completed during the year 
and placed in operation at .Atgonne 
Laboratories. The first Collins cyclo- 
tron is at the Brookliavcn lab. 

Dcsclopmcnt work in these various 
nesv fields denotes a very aggressive en- 
gineering program which assures Collins 
of a leading po.sition in the avionics 
field- — Sclig Altschul 

Up, Net Down 

stantia! additional orders . . . received 
since that time.” 

To meet its expanding requirements, 
the company increased its borrowings to 
$7 million at July 31. 1952, under its 
S9-ini11ion revolving bank credit agree- 
ment. ,A reminder of past financial dif- 
ficulties is indirectlv reflected in the 
Reconstruction Finance Corp. indebted- 
ness amounting to 53,260,000 at July 
'1. 1951. Repayments to RFC during 
the soar totaled 5960.752. hut an addi- 
tional 51.5 million u'.ls borrowed from 
the same source to finance the construc- 
tion of new f.icilitics. 

► Diversification- While the backbone 
of the compam ’s backlog is represented 
bv production contracts of the F-89. 
\arimis diversification activities prevail 
in the company’s operations. The ac- 
quisition last year of the Radioplane 
Co., a manufacturer of radio-controlled 
target planes with a backlog of $16 mil- 
lion. was a step in this direction. 

Northrop also reveals its recent entrv 
into the mamifaetiire of precision in- 
struments. ’The company has long been 
a factor in guided missile development 
and the management anticipate.? that 
this program will continue to grow. 

A continuous research program also 
appears prominent in Northrop’s plans 
as a means of sust.iining fiitirre produc- 
tion activity- This is becoming a charac- 
tcrisHc of aircraft builders. — S A 
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New Safeguard Against Prop Reversal 


Aviation Safety 


Hamilton Standard hydraulic device is designed to 
prevent short circuits, errors in cockpit. 

Mechauisin requires two signals from pilot before 
valve closes to l>uild iq> pressure for reversal. 


By Alexander McSurely 

Windsor Locks, Conn.— A new safe- 
guard against the hazard of inad- 
vertent propeller reversal will be ready 
for airline service test at the end of 
November. Erie Martin, general mana- 
ger of Hamilton Standard division, 
United Aircraft Cotp.. told Aviation 
Week. 

’Ihe new device is designed to safe- 
guard liydraulically against short-circuit 
of electrical relays or a faulty throttle 
lock meclianisin, both of which have 
been blamed for several recent cases 
of inadvertent prop reversing. Still in 
dispute is the most serious of the re- 
versal accidents, the National Airlines 
DC-6 crash at Elizabeth, N. J., Feb. 11, 
in which 29 plane occupants and four 
persons in an apartment building were 
killed. 

CAB has issued a finding that 
tlie probable cause was ‘‘reversal in 
flight of No. i propeller with rela- 
tively high power, and subsequent 
feathering of No. 4 propeller.” 

The new mechanism is a valve serv- 


ing somewhat the same function as the 
s.ifety valve on a steam engine. It is 
a low-pressure relief valve in the hy- 
draulic line which actirates the mechan- 
ism turning the propeller's blades into 
reverse pitch. 

► How It Works— To twist the propel- 
ler blades back info reverse pitch the 
system requites additional higher hy- 
draulic pressure than for normal pitch 
control operation. To get such pressure 
this nerv relief valve must remain closed 
in the hydraulic line. The new ar- 
rangement provides that the propeller 
governor has to get two separate signals, 
one at the new valve and one at the other 
low-pressure valve already in the system, 
to function. Unless both signals— an 
arming signal and an actuating signal- 
come through, the valve doesn’t close 
and there isn't enough pressure to make 
the propeller reverse. 

► ALPA Proposal— Hamilton Standard's 
chief engineer, Carl Baker, and chief 
product engineer, Ray Lambeck, say 
that the new valve arrangement going 
into service test is a step ahead of the 
original Air Line Pilots Assn, proposal 


for a safety valve, which led to this 
engineering development. Under the 
original suggestion, when the propeller 
received a rcs’ersing signal it would go 
to low pitch before it stopped the pitch 
change, lliis would mean that there 
could be a period of overspeed condi- 
tion in low pitch with possible damage 
to the engine until the pilot could cor- 
rect it. 

The new arrangement does not 
change the constant speed control un- 
til the complete double signal is given. 
It allows no period for overspeed in low 

► Feathering Override— The hydraulic 
safety valve is one of two new features 
which Hanrilton Standard is incorpor- 
ating into its newest constant speed 
control. The other feature is an over- 
riding control which makes it possible 
for the pilot to feather the propeller 
directly from reverse pitch. Previously 
it has been necessary to de-energize the 
reversing control before the pilot could 
feather the prop if it was already re- 

Making these two changes and in- 
corporating them within the narrow 
confines of the propeller governor means 
a replacement of about 50% of the 
pieces of the cunent DC-6 governor. 
The major changes involved in the 
governor are still fat less complicated 
and more foolproof than an alternate 
proposal to use a mechanical means of 
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Is there a limit on the size of animals which 
can be shipped by air? 


If there is, it hasn’t been found yet. 
Cattle, race horses— even elephants 
and rhinos have been flown to their 
destination. 


Which Aviation fuel in the U. S. A. today 
flies the most air freight? 

. . . the most passengers? 

. . . the most air mail? 
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safeguarding ptopeller reversal, the 
Hamilton Standard engineers say. 

Such a mechanical control (involv- 
ing push-rods or similar actuation) 
would require rigging tlie controls out 
to each of the nacelles through the 
wings with attendant problems of jam- 
ming or inadvertent actuation due to 
wing deflection, etc. .^dded to that 
would be additional weight and the 
problem of providing an arrangement to 
support the mechanical control at the 
governor, Baker and Lambcck point out. 
► DC-7 Governor— Tlic first of the 
governors with the hvo new features 
already has been ground-tested on two 
engines, the Wright R1350 compound 
engine which will go on the DC-7 and 
the Pratt & W'hitnev R2R00 used on 
the DC-6. 

However, it is only a prototype 
installation and some clianges are being 
made in the service test quantity of 
DC-6 propeller governors now being 
mamifactured- 

Dcinonstrations recently were held by 
Hamilton Standard at its test cells at 
East Hartford for CAA. C.AB and air- 
line observers in which the DC-7 
gos'ctnor showed how it could perfonn 
its two new functions- Tlie governor 
also has been run on the Wright 
engine at tlic Wright Aeronautical 
Cotp. plant which is located at Wood- 
Ridge. N- 

The DC-7 goi’ernor was in design 
stage at the time tlic ALP.A proposal 
came through last s]jring for a relief 
salic arrangement. It was selected as 
the fastest svay of getting the new fea- 
tures into test. 

Tlie main difference between the 
DC-7 and DC-6 gos-ernors is in the fact 
that the DC-7 equipment uses a larger 
pump to actuate the hi^ct propeller. 
Hamilton Standard is satisfied that the 
demonstration with tlie DC-7 governor 
is sufficient test to warrant going alicad 
with the sers’ice-test quantity of DC-6 
governors. 

Since the idea came from American 
Airlines pilots, Hamilton Standard ex- 
pects that the first tests will be made 
by American on a DC-6. However. 
all the airlines operating this equip- 
ment liave been notified that the new 
type governors arc being made avail- 
able in service test quantitv. 

Hamilton Standard points out that 
the original pilot proposal was made 
to them nearly a month after the Na- 
tional Airlines crash and not before, as 
lias been implied in a True Magazine 

The Hamilton Standard engineers 
jjoint out that the new safety device is 
subject to the limitations of all hy- 
draulic devices, but is as foolproof as 
tlicy can make it. 

Other features used in the new 
safety valve system ate components 
which already have had long reliable 


scrs'icc experience and have been proved 
for varying temperature and vibration 
conditions. 

None of the cases of inadvertent re- 
versal reported, they point out, has 
shoivn an\- evidence of malfunctioning 
in tlie hydraulic system. The ne«- 
mechanism means relying on proven hy- 
draulic dependability as a protection 
against inalhmctioniiig in the airplane 
control system. 

W'hile some other means for prevent- 
ing inadvertent reversals arc still under 
consideration, Hamilton Standard does 
not plan to make tlic new relief valve a 
mandatory addition on the new gov- 
ernor, but makes a provision for its 
inclusion at the airline's option. The 
other new device to allow feathering 
from res'crsc pitch svill be made a stand- 
ard feature of the new govemor. 

.Airline pilots have expressed some 
concern because both new features are 
not listed a.s mandatory in the new 
governor. 


New German Airline 
Seeks U. S. Planes 

(MeCnm-f/i)) World .News) 

h'rankfurt— Dr. II, C- Seebohm, Ger- 
man Federal Minister of Transport, 
says that a German airline will be in 
business by Apr. 1, 1953 provided con- 
tractual agreements with the Allies are 
ratified according to sclicdulc. 

'Ibe West Germans have turned 
down British offers to supply Comets 
and Viscounts and decided to buy U. S. 
planes, say well-informed sources. Pref- 
erences have been expressed for the 
Convair 340. The U. S. Import-Export 
Bank allegedly has been approached for 
necessary funds for buying the neces- 
sary equipment. 

► Private Capital— Dt. Seebohm has said 
that tlie new carrier is getting planes of 
"the most modem design" earlv next 
.April. 

Industry and Ixmking representatives 
liave eonfiened recently with Dr. See- 
bohm on the possibilities of raising 
private capita! tor financing the new 
West German airline, A firm, to be 
named the Aviation Equipment Corp., 
is to be formed soon to act as an in- 
terim agency for the carrier until con- 
tractual agreements have been fonnal- 

.According to reports from Bonn, 
the German government will hold 51% 
of the shares of the carrier, and private 
capital the remainder. 

In addition to connecting principal 
European cities, tlic new carrier expects 
to have scnices to Rio de Janeiro, 
Buenos Aires, New York, Calcutta, 
Bangkok and Teheran, Plans include 
flights at a later date to Soutli Africa 
and Japan. 
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• Save Money, 
Floors, Equipment 
and Time by using 
DARNELL Casters 
and Wheels . . .Al- 
ways dependable. 
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USCG Sets Up Civil 
Air Unit in Hawaii 

All iill<ivili.m air juxilian in the 
Hawaiian Islands lias been organized by 
Commander Robert Lear}-, USCG. 

riie auxiliary is made up of many 
small boats and planes sprinkled all 
os'cr the Territory. Purpose is to get to 
a crash in the shortest possible time. 
Because of the geographical lavout of 
the Islands, the Coast Guard’s planes 
or boats might take a while to reach an 
accident in some remote comer of the 
Territory. 

WTien they go out on an emergency, 
members of the auxiliarx' have all the 
privileges and authoritr- of the Coast 
Guard. And the service takes care of 
all fuel and oil expenses incurred in any 
rescue and stands behind any liability 
claims which might arise. 

New Route to Bruzil 

■-McG/an /III! World \eivs, 

Rio de Janeiro— Permission to estab- 
lish an air service between Vancouver, 
Canada, and Brazil, which will provide 
a direct link between South America 
and the Far East, has been granted to 
the Canadian Pacific Airlines. The new 
route, expected to be in operation be- 
fore tire end of 1953- will run from Van- 
couver to Rio via Mexico City, Lima 
and Sao Paulo, connecting up with 
CPA’s flight routes to Asia at Van- 
couver. 


Here’s a plioto-diagiam showing Stage I of 
Ihc proposed revision of muways at Kings- 
fordimith (Mascot) Airport, Sydney, Au-V 
tralia. The first stage of the big operation, 
will see an 8,000-ft. runway and tad strip 
ready for traffic in March 195J. The field is 


^Annapolis Railcoad Co. has asked a 
C.AB certificate for copter service, Baiti- 
ntore, Washington, Wilmington, Phila- 
delphia, and New York, All-American 
Airways, local service airline serving 
these cities already, may claim first 
rights to such a service, 

>• Bcaniif Airways domestic mail rate has 
been set by CAB at a "temporary" 53 
cents a ton-mile retroactive to Oct- 1 of 
last year, pending formal decision as the 
permanent rate proposed by C.AB but 
opposed by the Post Office Dept. Un- 
less CAB will force Braniff to create an 
"earnings equalization reserve." .... 
Company started Comair 3-10 service 
Nov. 1— has so far received 7 of the 
30 ordered. 

^California Central .Airlines plans to 
in.stall a new radio marker beacon re- 
ceiver with "superior performance” and 
"half the cost" of present types. It’s 
made bv Flite-Tronics. Inc., of Bnr- 

^ Civil Aeronautics Board is studying 
aircoach potentiality of the Strato- 
cruisers owned by Northwest and Pan 
-American. Over 100 passengers are con- 
templated. . . . CAB has warned all 
airlines it will investigate interlocking 
directorships of companies applying for 
merger. National ch.irges of Eastern 


being planned to take pet transport planes. 
.A major task is diverting Cook's River, 
which now winds through the site, to the 
course indicated by dotted lines at left. 
Work on the new terminal began Decem- 
ber 1948. 




NEW AUSTRALIAN TERMINAI. PLANNED 
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coiitroi of Colonial are the most imme- 
diate application— expected to delay the 
Colniiiaf merger case. Similarly, Amer- 
ican cliarges nonsked North American 
with being a combine in violation of 
law and CAB regulations and hence 
not to be granted a name change from 
Tweiifietli Centurv Airlines. 

► Colonial Airlines' domestic mail rate 
is set by CAB at base rate of 43i cents 
a mile based on load factor of 45%. 
with sliding scale change for changing 
monthly load factors, based on a 21-seat 
DC-5 and 50-scat DC-4- Kffective date 
is Apr. 1 of this year. 

► Comineice Department Secretary 
Charles Sawser has asked CAA to figure 
out how to .speed up airport construc- 
tion through revision of the federal aid 
program. Since 1946, Congress has 
appropriated a total of $195 million. 
CAA says a September survey showed 
need for another $150 million, which 
local communities would match with 
another 5150 million. 

► Eastern Air Lines has started its first 
daylight coach operation New YorV- 
Mianii nonstop, tfiree flights daily. Na- 
tional Airlines started daylight coach 
over a year ago and now also operates 
three a day— two nonstop and one via 
Jacksonville and Tampa, Both EAL & 
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NAL operate DC-4$ on daylight coach 
service. 

► International Air Transport Assn, re- 
ports record airline revenues this July 
and August- Interline clearances were 
about $?! million each month— up o\er 
40% from a year ago. Total the first 
eight months this year at $142 million 
was 35% over a year ago, 

► International Civil Aviation Orgaiii/.- 
ation plans to move its Far East and 
Pacific office from Melbourne to Bang- 
kok, closer to the center of that area’s 
operations. 

► Mohawk .Airlines’ (formerh- Robin- 
son) new route to Boston, acquired 
through dissolution of AA'iggins .Air- 
w'ays, will speed company independence 
from subsidy, CAB says. The new Mo- 
liiiwk route also includes Pittsfield, 
Springfield. Westfield and Worcester, 


► National Airlines would be a v ital link 
Tietu’cen Canada, U. S„ and South 
America if the President okass CAB 
decision of the Balboa service case for 
Ijtin -American interclnmge service and 
if C.AB continues to favor National 
over Eastern in the Colonial merger. 

► National Production .Authority .Air- 
craft division lias been consolidated 
into the NPA Aircraft, Ordnance and 
Shipbuilding division. 

► Northwest -Airlines' 0:tobcr load 
factor of about 66% compares with 
70% in September and 73% and 74% 
respectively a yair ago. . . . Reports 
average domestic trip is now 700 mi., 
compared with 641 mi. last vear, 640 in 
1950, 576 in 1949, and under 400 miles 
25 years ago. Average international 
NAA'.A trip is now- 1,749 miles. 

► Pan .American World Airways is re- 
placing its Stratoeruisers in South Amer- 
ica with DC-6Bs. The Boeings will sn 
to Pan.Ain’s longer-range, lower-altitude 
Pacific routes. 

► Panagra reports its newly modified 
DC-6s with Pratt dr Whitnev CB-16 
engines increase cruise speed 1 5 mph.. 
making its Miami-Buenos Aires service 
"the fastest ever flown bv any airline.” 

► Scandinavian Airlines System plans 
Nov. 19 departure of its first tr.ms- 
Arctic DC-6B delivery flight from Sanhi 
Monica to Copenhaaen via Edmonton 
and Thule, 'This flight "will be the 
first of two explorators- fliglits blazing 
tlie trail for a regular commercial 
schedule which S.AS hopes to inaugu- 
rate soon, lliis shortcut would "revo- 
hitionizc" U.S. West Coast travel to 
Enrnp'’. the conipanv claims. 
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forge the KEY to Amenta's future in the AIR 
take YOUR place . . . with GOODYEAR AIRCRAFT 

The continued and steady growth of established research and development projects 
presents a number of unusual opportunities for outstanding and experienced men. 

SCIENTISTS ENGINEERS DESIGNERS 

Positions are available in our organization for qualified personnel in the following 
fields: 


* Electrical Systems 

* Circuit Analysis 

* Analog Computers 

* Servomechanisms 

* Test Equipment 


* Structures • Stress Analysis 

* Aerodynamics * Flight Test 

* Applied Mathematics * Missile Design 

* Electronics * Dynamics 

* Physics * Microwaves 


Openings also exist for welding engineers, civil engineers, and mechanical engi- 
neers wilh experience in metals fabrication; and for personnel with ability and 
experience in technical editing, art, and motion pictures. 

Positions are available at several levels, and inquiries are also invited from recent 
groduates. Solories are based on educolion, ability, and experience. Liberal salary, 
vocation, insurance, and retirement plons are yours if you qualify. 


If YOU are interested in a secure future, write, giving full details, to 
k Mr. C. G. Jones, Solory Personnel Department. 
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SEARCHLIGHT SECTION 


Engineers 


OTHER TECHNICAL PERSONNEL 


TleeM 


DALLAS. TEXAS 


AERODYNAMICS 
POWER PLANT 
ELECTRONICS 
STRESS ANALYSTS 
SERVO MECHANISMS 
STRUCTURES 


CONTROLS 
WEIGHT CONTROL 
LIAISON 
MECHANICAL 
MATERIAL PROCESS 
LOFTSMEN 


HOUSING AVAILABLC ■ TRAINING FACILITICS ■ RINSION PLAN 
PAID VACATION & HOLIDAYS ■ GROUP INSURANCC 
CXCCLUNT WORKING CONDITIONS 



BOX il91 
DALUiS 
TEXAS 


AitrCRAFT 


AIRCRAFT 

AIRCRAFT 

ENGINE 

MECHANICS 


General Motors Corporation 

Detroit City Airport 
Detroit S, Michigan 


METALLURGIST 



RADIO MAN 


MASTER PLANNER SCHEDULER 




YOUNG AND AGGRESSIVE 
PUBLIC RELATIONS AND 
ADVERTISING MANAGER 


POSITIONS VACANT 



MEET THAT 
SCHEDULE!! 


Due to successful contract 
completion, up to 10,000 
hours per week of proven 
aircraft tooling know how 
and facilities available — 
including: 

Processing, Tool 
Design, Tool Build 
and Tryout for any 
portion of or com- 
plete airplane. 

Hourly or bid basis. 

Masters — Assembly Jigs — 
Form Blocks — Dies — EMD'S. 
Large capacity, prompt 
deliveries by proven and 
security-cleared personnel. 



CO-PILOT MECHANIC 



^.Sm^AVIATION WEK^ Y 



POSITIONS VAC^T_ 

AEftONAUTtCAL Bsclaci 


SEARCHLIGHT SECTION 


ENGINEERS 

WANTED 


u“-0 


LOCKHEED PV-1 




INSTRUMENTS 

Aulhorlzed Faetery Sales 
and Service 


* Eclipse-Pioneer 
* Kollsman 

* U. S. Gauge 


IMMEDIATE DELIVERY 
CALL • wm • WUTt 

INSTRUMENT ASSOCIATES 

TclERhonc: Great Neck 4-1147 
441 Oriol Neck Rsoif, Greet Meek. M. V. 
Telegroph: WUX Greet Neck, N. Y. 


C-47B 2900 total hours 


We desire personnel ol the highest caliber — experienced in the 
field of airborne automatic electro-mechanical control equipment. 


DESIGNERS-LAYOUT MEN 



General Motors Corporation 


1825 E. KENILWORTH PL. 


MILWAUKEE 2. Wit. 


ONE STOP EXECUTIVE AIRCRAFT SERVICE 

Major Rebuild Authentic Integral Fuel Tank Sealing 

Interiors Radio Installations Reiicense 

One of largest stocks ot new Lodestar parts in the country 

W* can hanila your wotk. 

ENGINEERING and AAANUFACTURING CORP. 

P. O. Box 479 Galveston, Texas 


AIRCRAFT DESIGH 

Complete Ships J»r3em^ien^ti 

TECHNICAL 

frt. DESIGN & TN. Milford 2-4JJI 
ltC7 DEVELOPMENT CO-, Inc. 


BUYING and SELLING 
ELASTIC STOP NUTS 
ANY QWANrmfS 

■ NSUSTRIAL BOLT & SUPPLY CO. 


^BUYING OR SELLING 

AIRCRAFT SALES 


Sf..J Vr ?/«.- 


Ho. CaUl. or witlo 


HANGARS FOR SALE 

IMMFOfATC OlHVtRV—Wt mSTALL 


AVIATION 


t7, 1952 


SEARCHLIGHT SECTION 


FORMER 

TWA AIRLINES DOUGLAS DC-3 


FOR SALE 

$55,000 


00 

EA. 


AIRCRAFT ARE FULLY EQUIPPED FOR SCHEDULED OR 
NON-SCHEDULED AIRLINE SERVICE 


NATIONAL SURPLUS SALES 

1810 CHARLOTTE — KANSAS CITY, MO. 


FOR SALE 

LOCKHEED 18 
LODESTAR 

PRICE $60,000 
14 PASSENGER SEATS 
AVAILABLE WITH NEW C OF A 
FULL AIRLINE RADIO 
WRIGHT 62Q5A ENGINES-ZERO TIME 
SINCE FACTORY OVERHAUL 
ALL ENGINE COMPONENTS ZERO TIME 
AIRFRAME - ZERO TIME 
SINCE OVERHAUL 

Ail manilatory C.A.A. requirements 
comiCied with. 

SKIN PERFECT - NO CORROSION 

PHONE ME 1-3321 

R. L. AVEY 

AIRCRAFT SALES & 
RENTALS 

Room 32, Trans-Atlantic Bldg., 
Montreal Airport, Dorval, Que. 
"Aircraft and equipment 
bought and sold." 



SEARCHLIGHT SECTION 


WHAT DO YOU NEED? 

Buy from one of America's largest stocks of 

UNUSED AIRCRAFT PARTS 


1500 COMPLETE UNITS 
OXYGEN BREATHING 
EQUIPMENT 

comptcN, rcody for use. MonuFoclured Inr 


'AIRCRAFT ENGINES' 


WKIGHT 



PKATT & WHITNCY 


750 OXYGEN and CO^ CYLINDERS 


TURRET PARTS 



500 LBS 



MISCELLANSOUS COMPONENTS 



43 PIECES 


ENGINE QUICK CHANGE UNITS Applicable to GRUM- 
MAN FM-1 AIRCRAFT. COMPLETE with ACCESSORIES 



MAGNETOS! 
SPARK PLUGS’ 



2000 OIL COOLER 
ASSEMBLIES W/VALVES 



18 PIECES ENGINE QUICK 
CHANGE UNITS APPLICA- 
BLE TO CONSOLIDATED 
VULTEE B24D 


SPECIAL GROUP! 



FREE CATALOG: 


COMMERCIAL SURPLUS SALES CO. 
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LETTERS 


WHAT'S NEW 


‘The Coach Robbery’ 

Capt. Robson, in his recent article, "The 
Great Coach Robbery," has aptly diagnosed 
a moral, if not legal, illness of some airlines 
who are using equipment caigencies as an 
cicuse for confusing coach and first-class 
services- 

On June 2, 1952, while en route between 
Seattle and Detroit, 1 was obliged to accept 
transportatian on a dO-passenger DC^ 
coach-type plane in lieu of a Stratocmiser 
because the latter's Sight was postpoued 
Indefinitely at Minneapolis due to alleged 
mechanical trouble. Since the substitute 
Bight was labeled first class in the airline's 
schedule, I asked the stewardess why a 
coach-type plane with "high-density seat- 
ing” was being used. She informed me that 
alT of this airline's DC-'fs had been con- 
verted to coach-type seating. I asked her 
what distinguished a coach flight from a 
first-class Bight. She replied, that meals 
were served only on first-class flights. 

I counted three unoccupied seats on 
the Bight between Minneapolis and Delroiti 
thereby making the number of "fiist-dass” 
passengm 57. Small noisy fans were em- 
ployed in an attempt to augment the de- 
ficient ventQation. 

As might be expected, in a crowded air- 
plane on a warm day flying directly beneath 
cumulus clouds, many passengers became 
acutely airsick. The unpleasant odors 
caused by the effects of air sickness. CTOwd- 
ing and Inadequate ventilation did little to 
make the $9.26 "complimentary'' meal a 

I should like to stress the point that meals 
served aloft are the sole difference betsveen 
fitst-dass and coach service on this airline. 
The airline alleges that meals served aloft 
are without cost, yet the first-class fare be- 
tween Minneapolis and Detroit is $9.26 
more than the coach fate. I believe that 
most people would resent paving $9.26 for 
a "complimentary" meal while riding in a 
coach-fvpe plane under coach service con- 
ditions. 

As Captain Robson has written, "no 
matter what the excuse, this can only be 
termed gypping the public," 

Farn A. Ellis. M. D. 
1017 Minor Ave. 
Seattle 4 , Wash. 


the runway and had telephoned Flying Con- 
trol "All 6lear." 

As for the "excitement," the calm and 
steadiness of the crowd, even in the im- 
mediate vicinity of the casualty area, was 
most remarkable- British people do not 
easily get excited. 

E. C. Bowyeji, Disector 
Society of British Aircraft 
Constructors, Ltd. 

52 Savile Row 
London W-1, En^and 

From Whiriajet 

We have received our Oct. 6 Aviation 
Wees in which we found the article writ- 
ten by William J. Coughlin anent out com- 
pany. We feel that Mr. Coughlin did a 
most capable job on this article. 

Jack H. Zillmak, President 
Whirlajet, Inc. 

21045 S. Wilmington Ave, 
Long Beach 10, Calif- 


Praise 

All of US at California Central Airlines 
read with great interest the letter written to 
Mr. Christian by Southern Pacific regard- 
ing comparison of fares. The consensus is 
that his reply was a classic, 

As you are well aware, this company 
prides itself on the fact that we offer first- 
class service right on down the line al- 
though we operate on a purely air coach 
fare structure. We ate sure that other ail 
carriers constantly aim toward that passenger 
service objective. 

Hal Petek, 

Director of Public Relations 
California Central Airlines 
Lockheed Air Terminal 
Burbank, Calif. 



Farnborough Crash 

I would like to correct a misstatement 
in .Aviation Week for Sept. 15. in the storv 
signed with the initials R.B.H. and headed 
"The Crash" on page 15. The author says 
"As soon as the bodies were removed and 
the esdtcment subsided Neville Duke con- 
tinued the show. . . 

In fact, the Display was continued with 
only a few seconds more delay than was 
needed to send an aerodrome van along 
the runway to make sure that no debris of 
the D.H.HO had fallen on it. The Hunter 
was already waiting to take off when the 
accident happened and did so immediately 
the aerodrome van had reached the end of 


Robeet Botes, Jb., 

Senior Sales Engineer 
Scintilla Magneto Div. 

Bendix Aviation Corp. 

Sidney, N. Y. 

. , we are all appreciative here of the 
attention which Phil Hass gave to the 
lATA Communications Symposium. It 
was an excellent boil-down of a very large 
amount of material into a comparalivdy 
short space, and I do not think that any- 
thing at all vital was lost in the process. . . . 

S. Ralpr Cohen. 

Public Relations Officer 

International Air Transport Assn. 

International Aviation Building 

Montreal 5, Canada 


Telling the Market 

Facilities and products of Stillman 
Rubber Co., makers of custom pre- 
cision parts and specialists in nibber- 
to-metal bonding capable of handling 
transfer, injection and compression 
molding, are described in eight-page 
brochure available by writing firm at 
5811 Marilyn Ave., Culver City, Calif. 

Five major causes of manhour losses 
through inefficient materials handling 
and the four basic plant operations in- 
volved are covered in rxilorful booklet, 
How to Catch Manhour Thieves, is- 
sued by Towmotor Corp., 1226 E. 
152 St„ Cleveland 10, Ohio. 

Volatile conosion inhibitors are de- 
tailed in two technical bulletins, VT-1 
and GB-2, which answer questions most 
frequently asked. Write Industrial 
Panging division of Berlin & Jones, 
Inc., 601 W. 26 St„ N, Y. 1. 

Locating Common Faults in X-Ray 
Generators is an llxl4-in. chart de- 
veloped to aid plant engineers and lab 
technicians in trouble-shooting gener- 
ator problems and giving correction pro- 
cedures. Write C. J. Woods, Research 
& Control Instruments division, North 
American Philips Co., Inc., 750 So. 
Fulton Ave., Mt. Vernon, N. Y. 

Model 84 small hole grinder, which 
can be converted to external grinding, 
is described in Catalog 84A available 
from Rivett Lathe & Grinder, Inc., 
Brighton 35, Boston, Mass. 

Gas-fired and electric Super Cyclone 
furnaces for annealing, normalizing, 
tempering, nitriding and special heat- 
ing are detailed in Bulletin 151 issued 
bv Lindbetg Engineering Co., 2450 
W. Hubbard St- Chicago 12, 111. 

Complete line of Landis precision 
cylindrical grinding machines, with ap- 
plication and size of each machine, is 
detailed in general catalog available 
from Landis Tool Co., Waynesboro, Pa. 

Publications Received 

• Development of the Guided Missile, by 

Kenneth W. Gatland, published by Illife 

& Sons. Ltd.; available from the Philosophi- 
cal Library, lnc„ 15 E. 40 St., New York 
16, N. Y., 1952, price 10s. 6d. The sub- 
stance of this book was orieinally published 
as a series of articles in Flight magaone. 
The author has gathered together all the 
available facts on the evolution of guided 
missiles and describes their possible future 
development; illustrations, bbles. 

• Stuka Pilot, by Hans Ulrich Rudel, pub- 
lished by Euphorion Press, 502 Vauxhall 

Bridge Road, ^ctoria, S. W. 1, 1952, price 
12s. 6d. Account of Rudel’s life in the 
German Air Force in World Wat II, mainly 
in the East. 
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EDITORIAL 


The Complexity Problem III 

By Wing Commander A, U. Ho.ile, DL'C 
(TJie Second of 'J ivo /iistal/iiiciits) 

► Steering and Brakes— Tn o good examples of sound design 
are presided bv noscssheel steering and anti-skid brakes. 
Nosuwliccl steering need only save five to ten gallons of 
fuel normally requited for taxiing in order to offset all the 
additional sveight of the steering equipment. The ease and 
speed of getting into jmsitian seem to make it well worth 
while; and further, in the event of brake failure, the pilot 
can still m.ineuscr to avoid hitting obstacles. Non-skid 
brakes add little to the weight, but they cut down matcrialls 
on the landing-run and resultant wear of tires. Aerodrome 
lengtlis and h-pe of surface are restricting the ability of 
jet aircraft to operate closely behind an ads'ancing arms. 
Non-skid brakes will add to the ffghtcr’s adaptuhilits . 

► A Place for the Piston-Engine— The subject of Arms' sup- 
port leads us to the consideration of another aspect of air- 
craft design, namely, the use of sloucr and more economical 


Wing Commander Houle is 
Cliief Project Engineer at the 
Central Experimental & Prov- 
ing Establishment of the 
Royal Canadian Air I'orce, 
near Ottawa. His personal 
views, presented in these two 
installments, are based on ex- 
perience since 1940 in the 
RAF and RCAF as combat 
pilot, squadron leader, and 
project engincer- 


reciprocating-engine aircraft for strafing and fighter-bombing. 
Have we allowed our enthusiasm for our new toy, the jet, 
to blind us to the advantages of airaaft such as the Spitfire 
or Mu.stang for this type of work? 

It is fatal, in a real war against a well-equipped enemy, 
to try to strafe at a height of more than 50 ft., and it is quite 
impossible to do a good job of spotting a target, changing 
course on it. and hitting it, at speeds o\'er 200 knots. 

The speed of the jet makes it unsuitable for strafing, and 
its initial cost and fuel consumption make it most expensive. 
Though operations of this kind are unquestionably mote 
dangerous (as far as ground fire is concerned) when carried 
out at low speeds, let us not forget the number of extra 
passes or sorties which have to be made at higher speeds in 
order to knock out an equal number of wcll-dispersea targets. 

► Structural Strength— At the risk of being called a heretic, 
I would surest that our structural strengrfi requirements be 
examined and possibly relaxed- We are now designing 
fighters with a limit load factor of mote than seven and an 
ultimate of IIG. The advent of the anti-G suit has had a 
tendency to push the figures up and up. because a pilot can 
now stand mote. But tlie added weight penalty has made 
it difficult for the present-day fighter to get above 40,000 
ft.— and it takes a lot longer. At such altitudes it is impos- 
sible to pull more than 2G without falling out of the sky. 
This being so, why on earth do we not design to a normal 
load factor of 4 or 5 and an ultimate of 6 or 7iG? 

► Pressurized Cockpits— During the second World War, air- 


craft cockpits wore pressurized to allow pilots to teach the 
altitudes necessary to shoot down the enemv’s reconnais- 
sance aircraft. Ilase we gone on blindly from there? The 
weight penalty for structure and blower is high and the \ti1- 
ncrablc area is excessive; It is also difficult, because of the 
leak-rate to maintain sufficient pressure at high altitudes. 

An expenditure of a few million dollars at the most should 
be sufficient to dcs’clop a suit for the pilot which would 
be a combined air-conditioned pressnre-suit and anti-G suit. 
The pilot would still be pressurized for high-altitude bail- 
out and has’c protection from the cold for his fall. 

Without pressure suits, a bullct-liolc or the failure of a 
canopy seal limits the physiological ceiling for the pilot of 
a high-speed aircraft to 4'4,000 ft., because the cockpit pres- 
sure falls far below ambient pressure for the altitude at 
which the aircraft is flying. 

► Other Considerations— In concluding my complaints, let 
me reiterate m\' conviction that in attempting to solve our 
Tjroblcms we arc too often becoming exuberant over peace- 
time stop-gaps that will penalize us in the c\-cnt of war. 

It sounds good to say that wo haso aircraft with the great- 
est rate of roll— some 270 deg. per second, with our next 
objective 540 deg- per second. The requirement for a high 
rate of roil is a figment of an unrealistic imagination, and 
it pla\-s little part in any type of aerial fighting- .Aircraft now 
in production actually have too high rate of roll for even 
the best of pilots to maintain sufficient orientation. 

.And have wc, by putting a crash helmet on the pilot, 
realh' solved the problem of preventing him from conking 
hi.s hoad?-Or have we at the same time provided him 
with blinkers such as were formerly used to prevent horses 
from looking backwards? In the next war it will be just 
as necessary for a pilot to see beyond his tail as it was in 
the last. 

-Again, during the last war the engineers decided to put 
weights in the Spitfire control system because some ^of 
tried to .show how strong he was, reefed back on the stick, 
and tore the wings off. The extra weight hampered the 
pilot and seriously slowed down maneuvers in the looping 
plane; and although there was an order against it, the weights 
were tossed away. How long can a country go on winning 
wars in spite of all this sort of thinking? 

► The Idea! Fighter— The ideal fighter would have unlimited 
altitude, speed, rate of climb, range, armament, comfort, 
strength, safetv, and minimum takeoff and landing run, 
fuel consumption, size, weight, and cost. Unfortunately, the 
requirements conflict with each other, and it is much easier 
to criticize than to arrive at the ultimate compromise. 

We can’t, however, get even dose to it if we blind our- 
selves to the fact that compromises have to be made. Per- 
.sonnel who are in the service today mas' not fight the next 
war. but it is their dutv to pass on the best possible tools and 
knowledge to the men who will fight it for them. 

Everv departmeot concerned with the design of an air- 
craft wants perfection for his particular babw Therefore 
someone must be appointed as umpire. Without such an 
umpire, wc shall base complicated and weights' fighters. Too 
many safoK features can become dangerous. Every sug- 
gested component of a fighter must be examined super- 
critieallv. and rcjc'tted unless absolutely essential- It should 
be easy to reduce the weight of a fighter, while maintaining 
the same load and ammunition, from 14.000 lb. to 12.000 
lb. TTie rate of climb will be increased approximately 55% 
bv the 2.000 lb. saved— and 95% for 4.000 lb. Furthermore, 
ss'hilc the wing loading will remain the same, every other 
aspect of performance will be improved. 

Surely this is worth striving for. 
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LRVEY 

Lluminum 


another link 

in an integrated facility 


. . . W'ill soon result from Harvey Aluminum's close 
alliance with the Air Materiel Command's HEAVY 
PRESS PROGRAM. 

Big aluminum pressure forgings to meet the re- 
quirements of latest design trends will soon be 
available through Harvey's completely integrated 
processing facility. 

Presses of 25,000 and 35.000 ton capacity will 
produce accur;iie forgings to the minimum weight 
requirement for critical aircraft components. Platen 
sizes of these presses will be large enough to take 
forgings up to 10 feel wide and up to 30 feet long. 

Harvey's versatile engineering staff is at your 
command today to assist in combining your detail 
designs into single units, thus reducing tomorrow's 
overall fabrication and assembly costs. 


TOXMNCt, CAtIfOftNIA 
aeANCH OtFICES IN eeiNCIFAl 




G rneral motors engineers are never satis- 
fied witli tlie results of laboratory tests 
alone. 

That's why we have three proving grounds 
where cars, trucks and military vehicles are 
tested under conditions that duplicate actual 
service. 

In addition, Allison operates a fourth — o 
proving ground in the air. 

At our flight test facility on Weir Cook 
Airport in Indianapolis, experimental and 
production models of Allison tnrliine engines 
are nionnted in flying test l)eds in latest 
combat type aircraft and put through their 



paces under actual flight conditions. 
Over and above this, Allison has invested in 
its own Convair Liner to evaluate and demon- 
strate the application of Turbo-Prop engines 
in military and commercial transports. 
Allison engines have powered the Turljo- 
Liner on more than 150 individual flights— 
and the program of testing and development 
continues. 

This actual flight testing of Allison engines 
helps explain their constant improvement — 
in thrust, in fuel economy, in endurance and, 
in fact, all the factors that spell dependable, 
high-output performance. 




DIVISION Of GENERAL MOTORS, INDIANAPOLIS, INDIANA 


World's most experienced designer and builder of aircraft turbine engines 

J35 and J71 Axial, J33 Centrilugol Turbo-Jet Engines, T38 and T40 Turbo-Prop Engines 



